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(1) Real Parties in Interest 

The real parties in interest are Arena Pharmaceuticals, Inc. and Merck & Co., Inc. by 
virtue of assignments recorded at reel/frame nos. 020543/0539 and 019962/0277. 

(2) Related Appeals and Interferences 

There are no related appeals or interferences. 

(3) Status of Claims 

Claims 1-64 are canceled. 
Claims 65-67 are rejected. 

Applicants are appealing the rejection of claims 65-67. 

(4) Status of Amendments 

No amendments have been submitted after the Office Action mailed on June 1, 2010, and 
no amendments are pending. 

(5) Summary of Claimed Subject Matter 

Independent claim 65 reads as follows: 

65. A compound, which is 3-(lH-tetrazol-5-yl)-2,4,5,6-tetrahydro- 
cyclopentapyrazole, or a pharmaceutically acceptable salt, solvate or hydrate 
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thereof. 
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Basis for independent claim 65 in the specification as originally filed can be found at 
page 29, line 2 (Table A, Compound 1); page 3, line 19; and in original claim 7. It will be 
recognized that independent claim 65 encompasses the tautomer, which is alternatively 
expressed as 3-(lH-tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapyrazole, as generally described 
at page 13, lines 5-19 of the as-filed specification and specifically described at page 59, lines 13- 
14 (Example 9.1, Compound 1). The compound in independent claim 65 is also known as MK- 
0354. See Graeme Semple, et al„ 3-(lH-Tetrazol-5-yl)-l,4,5,6-Cyclopentapyrazole (MK-0354): 
A Partial Agonist of the Nicotinic Acid Receptor, G-Protein Coupled Receptor 1 09a, with 
Antilipolytic But No Vasodilatory Activity in Mice, 5 1 J. Med. Chem. 5 1 0 1 , 5 1 0 1 -5 1 08 (2008). 

Independent claim 66 reads as follows: 

66. A pharmaceutical composition comprising 3-(l H-tetrazol-5-yl)-2,4,5,6- 
tetrahydro-cyclopentapyrazole, or a pharmaceutically acceptable salt, solvate or 
hydrate thereof, in combination with a pharmaceutically acceptable carrier. 

The compound recited in independent claim 66 is the same as in independent claim 65. 
Basis for independent claim 66 in the specification as originally filed can be found as described 
above; and at page 3, lines 20-21. 

Independent claim 67 reads as follows: 

67. A method of lowering free fatty acids in an individual comprising 
administering to said individual a therapeutically-effective amount of 3-(lH- 
tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole, or a pharmaceutically 
acceptable salt, solvate or hydrate thereof. 

The compound recited in independent claim 67 is the same as in independent claims 65 
and 66. Basis for independent claim 67 in the specification as originally filed can be found as 
described above; at page 32, lines 3-4; at page 34, lines 4-6; and at page 10, lines 14-15. 

(6) Grounds of Rejection to be Reviewed on Appeal 

I. Claim 67 is rejected under 35 U.S.C § 1 12, f 1 , as being non-enabled with 
respect to the recited method. 

II. Claims 65-67 are rejected under 35 U.S.C. § 1 12, 1 1, as being non-enabled with 
respect to the terms "solvate" and "hydrate". 
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These rejections were made in a final rejection mailed June 1, 2010. The rejections are 
ripe for appeal under 37 CFR §41.31 because claims of the application have been rejected at 
least two times (four times in total): (a) in a non-final office action mailed June 24, 2008; (b) in 
a final rejection mailed March 18, 2009; (c) in a non-final office action mailed October 19, 2009; 
and (d) in the final rejection mailed June 1, 2010. 

(7) Argument 

As will be appreciated, § 1 12, f 1 "does not require that a specification convince persons 
skilled in the art that the assertions therein are correct". In re Armbruster, 512 F.2d 676, 678, 
185 U.S.P.Q. 152, 153 (C.C.P.A. 1975). Instead, the burden is on the Office "to explain why it 
doubts the truth or accuracy of any statement in a supporting disclosure and to back up assertions 
of its own with acceptable evidence or reasoning which is inconsistent with the contested 
statement". In re Marzocchi, 439 F.2d 220, 224, 169 U.S.P.Q. 367, 369-370 (C.C.P.A. 1971). 
Hence, the threshold issue should not be whether Appellants' specification convinces the 
Examiner that the claimed methods, solvates and hydrates are enabled, but, rather, whether the 
Examiner has met the initial burden of providing a substantiated explanation as to why they 
aren't. In the instant case, the Examiner has failed to substantiate the allegation that the claims 
65-67 are non-enabled. 

I. The method of claim 67, on appeal, is enabled. 

This is an enablement rejection under 35 U.S.C. §11211 with respect to the method of 
lowering free fatty acids in an individual in claim 67. The proper standard for an enablement 
inquiry rests on whether one skilled in the art would be able to make and use the invention 
without undue experimentation. In re Wands, 858 F.2d 73 1, 737, 8 U.S.P.Q.2d 1400, 1404 (Fed. 
Cir. 2008). Factors for consideration in determining whether undue experimentation is necessary 
to make and use the invention include 1) nature of the invention; 2) the state of the prior art; 3) 
working examples; 4) the amount of direction or guidance presented; 5) the breadth of the 
claims; 6) the relative skill of those in the art; 7) the predictability or unpredictability of the art; 
and 8) the quantity of experimentation necessary. Id. 
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Appellants request reversal of the enablement rejection, because the Examiner has not 
properly backed up the assertions of non-enablement with acceptable evidence or reasoning and, 
further, has failed to give proper weight to the evidence of enablement currently of record. The 
Examiner focuses primarily on the alleged breadth of claim 67, while giving nearly no weight to 
the remaining factors. 1 While the burden is squarely on the Examiner to explain why the claims 
are not enabled, Appellants analyze all of the Wands factors below and address the Examiner's 
assertions regarding breadth therein. 

(T) Nature of the invention 

The claim recites a method of lowering free fatty acids in an individual by administering 
a single new chemical entity, 3-(lH-tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapyrazole — also 
known as MK-0354 — or a pharmaceutically acceptable salt, solvate or hydrate thereof. See 
Semple, supra, at 5107 (referring to claimed compound as MK-0354). The method of lowering 
free fatty acids is a method oT treating a specific type of dyslipidemia — that of high levels office 
fatty acids (see specification, page 10, lines 14-17). Measurement of free fatty acid levels after 
administration of MK-0354 is a simple blood test measurement. See Semple, supra, at 5107 
(describing "In vivo Mouse Lipolysis" at column 2); Eseng Lai, et al., Effects of a Niacin 
Receptor Partial Agonist, MK-0354, on Plasma Free Fatty Acids, Lipids, and Cutaneous 
Flushing in Humans, 2 J. CLINICAL LlPIDOLOGY 375, 376 (2008) (describing Phase I studies). 
Moreover, utilizing this testing, the claimed compound has been shown to be effective in 
lowering free fatty acids in mice based on in vivo testing (see results for compound 5a (MK- 
0354) and in humans based on Phase I clinical trials. See Semple, supra, at 5103; Lai, supra, 
375, 381 . Hence, the invention works in humans as asserted in the specification. Appellants are 
at a loss to understand how an enablement rejection can be maintained after recognizing this fact. 



1 During an interview, the Examiner stated that the claim is not enabled, in part, because the method is on a "list" of 
terms normally deemed by the USPTO to be non-enabled (see Interview Summary of August 31, 2010). This is 
clearly not a basis for non-enablement as the USPTO does not have statutory or substantive rulemaking authority to 
set forth "lists" of non-enabled subject matter. Therefore, Appellants will constrain their arguments to Wands 
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(2) State of the art: working examples: and the amount of guidance or direction 
provided 

The state of the art, the working examples, and the amount of direction or guidance 
provided all weigh in favor of enablement, because: (1) nicotinic acid (niacin) was known at the 
time of filing to have activity in lowering free fatty acids as recited by claim 67; (2) the murine 
variant of the known GPR109A receptor was shown to mediate the metabolic effects of nicotinic 
acid; (3) nicotinic acid was known to bind to and agonize the GPR109A receptor; and (4) the 
claimed compound also binds to and agonizes the GPR109A receptor. As a result, one of skill in 
the art would recognize that a compound which agonizes the GPR1 09A receptor, such as the 
claimed compounds would be expected to have efficacy in lowering triglycerides and free fatty 
acids as does nicotinic acid. 2 

As stated in the specification, nicotinic acid (niacin) was known prior to filing to have 
efficacy in lowering free fatty acids. Specifically, nicotinic acid was known to reduce the level 
of free fatty acids in wild-type mice. See Sorin Tunaru, et al., PUMA-G and HM74 are 
Receptors for Nicotinic Acid and Mediate its Anti-Lipolytic Effect, 9 Nat. Med. 352, 353-354 
(2003). 

Nicotinic acid was also known prior to filing to bind to the GPR109A receptor — also 
known as the HM74A receptor and referred to in the specification as the RUP25 receptor. See 
GenBank record for GenBank Accession No. NM_17755 1 for the nucleotide and GenBank 
Accession No. NP_808219 for the polypeptide referenced at page 50, lines 1-6 of the 
specification; see also, Alan Wise, et al., Molecular Identification of the High and Low Affinity 
Receptors for Nicotinic Acid, 278 J. Biolog. Chem. 9869, 9874 (2003). The murine homologue 
of GPR109A is known as PUMA-G. Studies conducted before the date of filing were consistent 
with PUMA-G mediating the main metabolic effects of nicotinic acid, including lowering free 
fatty acid levels. See Tunaru, supra, at 353-354. Hence, there is ample pre-filing evidence tying 



2 While the compound is a partial agonist, studies have shown it binds to the GPR109A receptor in 3 H nicotinic acid 
competitive binding study and that it has an EC 50 of 2.3 uM with an efficacy of 72% of nicotinic acid in a 
hGPR109a (GTPyS assay). See Semple, supra, at 5103. 
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the GPR109A receptor to the efficacy of nicotinic acid in lowering free fatty acid levels such as 
in the claimed methods. 

Further, nicotinic acid was known to function as an agonist at the GPR109A receptor. 
See Wise, supra, at 9872). Hence, one of skill in the art would expect other agonists of the 
GPR109A receptor would have efficacy in treating the same disorders treatable by nicotinic acid. 
As asserted in the specification, the claimed compound in claim 67 binds to and partially 
agonizes the GPR109A (RUP25) receptor and, therefore, would be expected to have efficacy in 
lowering triglycerides and free fatty acids as does nicotinic acid (see page 57 of the specification 
disclosing EC50 values for compounds of the invention in a 3 H-nicotinic acid binding 
competition assay). Further, during prosecution, Appellants also provided the Examiner with the 
Semple reference to corroborate that the claimed compound can agonize the GPR109A receptor. 
See Semple, supra, at 5103 (disclosing EC 5 o values for compound Sa in Table 1 and that 
compound 5a had an EC 5 o of 2.3 uM with an efficacy of 72% of nicotinic acid in a hGPR109a 
(GTPyS assay)). 

As the claimed compound can also bind to and partially agonizes the GPR109A receptor, 
it would also be expected to lower free fatty acid levels in a similar manner to nicotinic acid. 
Moreover, as described above, this expected activity for the claimed compound has been 
established definitively through in vivo mice studies and Phase I clinical trials in humans. See 
Semple, supra, at 5103; Lai, supra, 381. Hence, the state of the art, the working examples, and 
the amount of guidance or direction provided all weigh heavily in favor of enablement. 

Despite this clear evidence of enablement, the Examiner disputes that there is any "nexus 
between the [EC 50 ] data and the method of lowering free fatty acids" (Office Action, June 1 , 
2010, page 3). In particular, the Examiner notes that the "instantly claimed compounds are 
partial nicotinic acid agonists" (Office Action, June 1, 2010 page 4). Appellants note, however, 
that the compounds still bind competitively to the GPR109A receptor in nicotinic acid 
competition studies. Specifically, the claimed compound (compound 5a) had an EC 50 of 2.3 uM 
in a hGPR109a (GTPyS assay), with an efficacy of 72% of nicotinic acid. See Semple, supra, at 
5103, column 1). In binding studies, the claimed compound (compound 5a) was also found to be 
a competitive inhibitor of 3 H nicotinic acid binding to hGRP109a (5a Kj = 505 nM; nicotinic 
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acid Kj = 50 nM). Id. Further, to the extent that the "nexus" remains unclear, Appellants have 
provided evidence showing that the claimed compound does lower levels of free fatty acids in 
both mice and humans. See Semple, supra, at 5103; Lai, supra, 381. Hence, any such doubt 
raised by the Examiner has been amply rebutted. 

Q} The breadth of the claims 

In the face of compelling evidence of enablement, including Phase I clinical trials, the 
Examiner insists that the method is still non-enabled, because of the supposed overbreadth of the 
claimed method. Appellants strongly disagree that the method is overbroad. Instead, the scope 
of claim 67 is relatively narrow in scope and fully commensurate with enablement provided by 
the specification and the corroborating evidence of enablement summarized in Lai and Semple. 
First, the claimed method recites a single new chemical entity, rather a genus of such 
compounds. Second, the method is directed to treatment of a very specific type of 
dyslipidemia — high levels of free fatty acids (see specification, page 10, lines 14-17). Third, 
measurement of free fatty acid levels before or after administration of the claimed compound is a 
simple blood test measurement. See Semple, supra, at 5107. Fourth, the claimed method has 
been definitively shown to work in humans. See Lai, supra, at 381 . Appellants can see no 
reason why one of skill in the art would doubt that the claimed compound can lower free fatty 
acids in the face of Phase I clinical trials showing that it does. 

The Examiner, however, alleges that the term "lowering free fatty acid" is "a broad term 
that has been linked to many different disorders" (Office Action, June 1 , 201 0, page 3). The 
Examiner notes that high free fatty acids has been associated with other disorders such as insulin 
resistance, type 2 diabetes, high LDL-cholesterol, low HDL-cholesterol, high triglyerides, etc. 
(Office Action, June 1, 2010, page 3). Therefore, the Examiner concludes that the term is 
"considered broad because of the wide range of disorders that can be treated" (Office Action, 
June 1, 2010, page 3). The Examiner also notes that the claimed compound did not produce 
changes in levels of other lipids, such as triglycerides, LDL-cholesterol or HDL-cholesterol 
(Office Action, June 1, 2010, page 4). Instead, the Examiner states that the claimed compounds 
"has shown promise in the lowering of free fatty acids connected to dylipidemia, but not high- 
density cholesterol, low lipoprotein cholesterol, or triglycerides" (Office Action, June 1, 2010, 
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Page 



page 4). Hence, the Examiner insists that the method of lowering free fatty acids should be 
"associated with a particular disorder and patient population be treated" (Office Action, June 1 , 
2010, pages 4-5). Apparently, the Examiner's rejection is based upon the belief that the 
compound may prove useful to treat too many physical maladies. This is not a proper ground for 
rejection under current patent practice. 

Appellants deny that the method is overbroad or needs to be associated with "a particular 
disorder or patient population". The Examiner appears to be suggesting that the method of 
lowering free fatty acids must further be "associated with dyslipidemia". However, as discussed 
above, lowering free fatty acids is a very specific (and narrow) form of dyslipidemia, rather than 
a separate disorder. Further, Appellants see no reason why the claimed method is somehow 
overbroad because it may or may not result in certain downstream effects. The Examiner's 
untenable position appears to be that a method of treatment must also recite all possible 
downstream effects in order to be enabled. For example, obesity is known to be sometimes 
linked to a variety of different downstream effects including cardiovascular disease and type 2 
diabetes. Under the Examiner's reasoning, a person seeking to claim a method of treating 
obesity would also have to conduct clinical trials for all possible downstream effects of treating 
obesity and then recite those effects in the claims (e.g., a method of treating obesity for the 
downstream effect of reducing type 2 diabetes). Appellants can find no case law that would 
support this novel position espoused by the Examiner. 

Appellants also deny that the method is overbroad for failure to identify a patient 
population. The evidence of record does not indicate that there was a patient population for 
which the claimed compound failed to lower free fatty acid levels. Instead, the Phase I clinical 
results show that the claimed compound (MK-0354) lowered free fatty acid levels in a dose- 
dependent manner as compared to the placebo group in the individuals tested. See Lai, supra, at 
378-379, 381. Appellants, therefore, see little support for the Examiner's position that a specific 
patient population must be recited in the claim. Instead, one of skill in the art would recognize 
that a patient would be a person with abnormally high levels of free fatty acids. 

For at least, these reasons, Appellants respectfully assert that the scope of the claimed 
method is not overbroad and is commensurate with the evidence of enablement. 
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f 4) The relative level of skill in the art 

The Examiner acknowledges, and Appellants agree, that the skill in the art is high. This 
factor also weighs in favor of enablement. 

(5) The predictability or unpredictability in the art 

As discussed above, the record includes human clinical data establishing the efficacy of 
the claimed method. Hence, the evidence of record indicates that the claimed method does, in 
fact, work, notwithstanding the predictability or unpredictability of the art. 

(6*1 The quantity of experimentation necessary 

Little experimentation, if any, would be necessary to establish how to use the claimed 
methods. As summarized above, Appellants have provided both in vitro and in vivo testing in 
mice and humans. As such, the quantity of experimentation would not be undue in light of the 
large amount of guidance and direction provided to one of skill in the art. 

As summarized above, each of the Wands factors clearly weighs in favor of enablement. 
Moreover, the Examiner has failed to back up the allegations of non-enablement with acceptable 
reasoning or evidence as required under In re Marzocchi. For at least these reasons. Appellants 
respectfully assert that use of the claimed methods would not require undue experimentation and 
request that the rejection of claim 67 under 35 U.S.C. § 1 12, 1 1 be reversed. 

II. The solvates and hydrates of claims 65-67, on appeal, are enabled. 

This is an enablement rejection under 35 U.S.C. §1 12 If 1 with respect to the solvates and 
hydrates of the single new chemical entity of claims 65-67. As summarized above, an analysis 
under 35 U.S.C. § 112, f 1 centers on the Wands factors. In the instant case, the Examiner has 
overemphasized the absence of working examples, misconstrued the predictability factor, and 
given nearly no weight to the remaining factors. When all of the Wands factors are properly 
considered, it is clear that the solvates and hydrates are enabled. Further, the Examiner provides 
no obiective evidence to support the allegations regarding non-enablement, citing only the 
USPTO's own presentation at Customer Partnership meeting. See James Wilson, Enablement 
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for Derivatives of Compositions of Matter, Biotechnology, Chemical, & Pharmaceutical 
Customer Partnership Meeting, United States Patent & Trademark Office, March 12, 
2008, at 15. Finally, two prior Board of Patent Appeals and Interferences decisions further 
support reversal of the rejection. 

A. Prior decisions by the Board of Patent Appeals and Interferences support 



Two recent Board of Patent Appeals and Interferences decisions have held that solvates 
and hydrates are enabled under factual circumstances similar to the instant case. See In re Liu, 
No. 2009-015302 (Bd. Pat. App. & Int. 9/17/10), at 

http://des.uspto.gov/Foia/ReterivePdf?system=BPAI&flNm=fd2009015302-09-15-2010-l;/nre 
Germeyer, No. 2010-005038 (Bd. Pat. App. & Int. 12/3/2010), at 

http://des.uspto.gov/Foia/ReterivePdf?system=BPAI&flNm=fd2010005038-12-01-2010-l. 
Wiiile these decisions arc non-precedential, the close factual similarity between the prior and 
instant cases urges consideration of the decisions as persuasive authority supporting reversal of 
the instant enablement rejection. 

In Liu, the Board found the solvates of a genus of compounds enabled, because "the 
Examiner. . . overemphasized the importance of working examples, and [gave] too little credit to 
the abilities of a person having ordinary skill in the art". Liu, No. 2009-015302, slip op. at 8. 
While noting that it might be difficult to predict whether a given compound will form a solvate 
or hydrate, the Board noted that there was "evidence that solvates and hydrates are routinely 
produced and characterized routinely". Id. Further, the Board dismissed the Examiner's concern 
that some of the compounds may not have produced solvates, even though they were in contact 
with solvents. Id. Instead, the Board noted that the "conditions. . .were unfavorable for solvate 
formation and, therefore, not indicative of the nonexistence of solvates". Id. at 9. 

Similar to Liu, the Examiner in the instant case has also overemphasized the lack of 
working examples and the predictability of the art, while giving insufficient weight to the other 
Wands factors. As summarized below, Appellants have provided evidence that solvates can be 
routinely produced and characterized as was shown in Liu (see section B(l) below)). Further, 
similar to Liu, there is no evidence that the instant claimed species was synthesized under 



reversal of the enablement rejection. 
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conditions favorable for solvate formation. Accordingly, the Examiner's allegations regarding 
the non-existence of the claimed solvates and hydrates in the instant case is without any 
corroboration as in Liu (see section B(6) below). 

In addition, Appellants submit that the instant case presents an even stronger case of 
enablement than in Liu. While not emphasized in the Board's decision, the claims under appeal 
in Liu were directed to a genus of compounds, with a variety of choices for the substituent 
variables: 



Id. at 2. Despite the number of species presumably encompassed by the genus, the Board found 
the claims enabled. By contrast, the instant case is directed to a single new chemical entity and 
its salts (see section B(2) below). The quantity of experimentation and the breadth of the claims 
are clearly lower than in Liu. Hence, the instant case presents a stronger case of enablement. 

In the second Board decision in Germeyer, the Board found the claimed hydrates 
enabled, despite the Examiner's focus on the difficulty of predicting the structure of a hydrate in 
advance of any screening. Germeyer, No. 2010-005038, slip op., at 5-6. In rendering its 
decision, the Board noted that the claims did not recite a hydrate with a specific structure. Id. at 
6. Further, the Board found there was evidence that hydrates form naturally, whether or not their 
structure can be predicted in advance. Id. Hence, the Board found the Examiner's emphasis on 
predicting hydrate structure to be "misdirected". Id. 

Similar to Germeyer, the Examiner in the instant case has overemphasized the 
importance of predicting a hydrate or solvate structure. In particular, the Examiner alleges that 
the specification is deficient because it "does not set forth in full, clear, and exact terms the 
identity and locations of the modifications of the compound" (Office Action, October 19, 2009, 
page 5) (see section B(5) below). As in Germeyer, this concern should have no bearing on the 
instant claims, as they do not recite a hydrate or solvate with a specific structure. In sum, the 
factual similarities between Liu and Germeyer urge reversal of the instant rejection. 
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B. An analysis of the Wands factors indicates that the solvates and hydrates can be 
made without undue experimentation 

(11 State of the prior art; and the amount of direction or guidance presented 
The Examiner has given short shrift to these factors and has failed to address the 
evidence provided by Appellants regarding the routine state of the art methods for making the 
claimed solvates and solvates. With regard to the state of the art, the Examiner merely 
acknowledges that "[i]t was known in the art at the time of this application that compounds can 
exist in salt, solvate and hydrate form" (Office Action, June 24, 2008, page 9). Far from 
suggesting non-enablement, this statement acknowledges that solvates and hydrates of 
compounds were known in the state of the art. In fact, the Examiner's sole citation in support of 
the enablement rejection states that "[i]t has been estimated that approximately one-third of 
pharmaceutically active substances are capable of forming hydrates". See Wilson, supra, at 15. 
The solvate and hydrate section of the USPTO's presentation is glaringly devoid of citation to 
any reference by one of skill in the art. Therefore, it is difficult to determine the factual accuracy 
of anything in the presentation. However, even accepting arguendo that the USPTO's 
presentation should be given any weight in the enablement analysis, the Examiner's own citation 
suggests the ubiquity of solvated forms of compounds in the state of the art and, if anything, 
weighs in favor of enablement, rather than against it. Further, at least one other reference 
suggests that hydrates and solvates are not rare and are often formed from pharmaceutical 
compounds: 

Simply exposing an anhydrous powder to high relative humidity can often lead to 
formation of a hydrate. 

More than 90 hydrates are described in various USP monographs. 

Often, when solvents are employed in the purification of new drug substances by 
recrystallization, it is observed that the isolated crystals include solvent 
molecules, either entrapped within empty spaces in the lattice or interacting via 
hydrogen bonding or van der Waals forces with molecules constituting the crystal 
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J. Keith Guillory, Generation of Polymorphs, Hydrates, Solvates, and Amorphous Solids, in 
Polymorphism in Pharmaceutical Solids, 183, 202, 204-05 (Harry G. Britain, ed., 1999). 

Secondly, with respect to the amount of direction or guidance presented, the Examiner 
has failed to consider the evidence provided by Appellants regarding the well known and routine 
methods for preparing solvates and hydrates. Instead, the Examiner alleges incorrectly that 
"[t]here is no guidance in the specification drawn to the solvates and hydrates of the instantly 
claimed compounds", thereby ignoring what was well known in the art at the time of filing 
(Office Action, June 24, 2008, page 10). As will be appreciated, the specification "need not 
teach, and preferably omits, what is well known in the art". Hybritech, Inc. v. Monoclonal 
Antibodies, Inc., 802 F.2d 1367, 1384, 231 U.S.P.Q. 81, 94 (Fed. Cir. 1986). Appellants note 
that there were routine methods for making and characterizing the solvates and hydrates of 
compounds, which were well known at the time of filing. See e.g., Guillory, supra, at 1 83-226. 
For example, section I of Guillory describes methods employed to obtain unique polymorphic 
forms, while sections II and III describe more specific methods of preparing hydrate and solvate 
forms, respectively. Id. In particular, section II notes that hydrates can be formed routinely by 
recrystallization from water or mixed aqueous solvents or, in some instances, by simple exposure 
to an atmosphere containing water vapor. Id. at 203-04. Similarly, section III describes 
techniques for obtaining solvates, including crystallization from a single solvent or mixed 
solvent, vapor diffusion, or solvent exchange. Id. at 207. Guillory further describes the 
synthesis of several known pharmaceutical solvates and hydrates using these techniques and their 
characterization through methods such as x-ray powder diffraction. Id. at 202-08. Guillory 
notes in conclusion that: 



The pharmaceutical development scientist who is assigned the task of 
demonstrating that a substance exhibits only one crystalline form, or that 
of discovering whether additional forms exist, can utilize the techniques 
outlined in this chapter as a starting point. Upon completion of this 
program, one can certainly conclude that due diligence has been employed 
to isolate and characterize the various solid-state forms of any new 
chemical entity. 



Id. at 219. Hence, the evidence of record clearly indicates that, at the time of filing, there were 
routine methods for preparing hydrates and solvates, as well as empirical methods for 
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determining whether a pharmaceutical compound may form a solvate or hydrate. 3 The 
Examiner has not provided any evidence demonstrating that these methods are not routine and 
applicable to any pharmaceutical compounds, such as the species of claims 65-67. Accordingly, 
the state of the art and the guidance provided thereby weigh in favor of enablement. 

(21 The breadth of the claims 

The claims under appeal are relatively narrow in scope, such that one of skill in the art 
could practice the claimed invention without undue experimentation. Claims 65-67 recite a 
single new chemical entity, 3-(lH-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole, and its 
pharmaceutically acceptable salts, solvates , and hydrates . At issue is the enablement of the 
recited solvates and hydrates. One of skill in the art, armed with the empirical methods of 
screening detailed above, could readily engage in routine experimentation to determine what 
solvates and hydrates are formed by this single new chemical entity and its salts without 
resorting to undue experimentation. It is well-established that "[enablement is not precluded by 
the necessity for some experimentation such as routine screening". In re Wands, 858 F.2d 731, 
736-37, 8 U.S.P.Q.2d 1400, 1401 (Fed. Cir. 1988). Instead, the touchstone is undue 
experimentation. It is difficult for Appellants to conceive of how undue experimentation would 
be required to screen a single new chemical entity and its salts for the formation of the claimed 
solvates and hydrates, considering the routine methods of screening known in the art and the 
high skill of a person of skill in the art. 

0) The relative skill of those in the art 

The Examiner acknowledges that the skill in the art is high (Office Action, June 24, 
2008). Appellants note that a person of skill in the art would be aware of the routine methods of 
preparing and characterizing solvates and hydrates as summarized above. Hence, this factor also 
weighs in favor of enablement. 



3 In their response to the Office Action of June 24, 2008, Appellants further noted that there are numerous 
companies that routinely provide screening for solvates and hydrates, Wilmington PharmaTech (Wilmington, DE) 
and Avantium Technologies (Amsterdam). This observation remains uncontested by the Examiner. 
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(4) The quantity of experimentation necessary 

One of skill in the art could make the claimed solvates and hydrates without undue 
experimentation, considering the state of the art, the guidance provided thereby, the breadth of 
the claims, and the relative level of skill in the art. As will be appreciated, the test for whether 
experimentation would be undue is not merely quantitative since a considerable amount of 
experimentation is permissible, if it is merely routine. Wands, 858 F.2d at 736-37, 8 U.S.P.Q.2d 
at 1404. The instant case can be directly contrasted with the assay methods in Wands. In 
Wands, the Office had rejected the appealed claims, directed to methods for assaying HBsAg 
using high-affinity IgM monoclonal antibodies, as lacking enablement. Wands, 858 F.2d at 734, 
8 U.S.P.Q.2d at 1402. The Office alleged that the production of high-affinity IgM anti-HBsAg 
antibodies was unpredictable and unreliable and, therefore, would require undue 
experimentation. Wands, 858 F.2d at 735, 8 U.S.P.Q.2d at 1402. The Federal Circuit disagreed, 
finding that undue experimentation would not be required. Wands, 858 F.2d at 739-40, 8 
U.S.P.Q.2d at 1406. Even though screening for hybridomas involved several, labor-intensive 
steps (see the steps in Table 1), the court found that this amount of effort was not excessive or 
undue, as the methods needed to practice the invention were well-known and the level of skill in 
the art was high. Wands, 858 F.2d at 737-40, 8 U.S.P.Q.2d at 1404-06. The court noted that a 
finding of undue experimentation would not be required even if the success rate for producing 
the antibodies was only 2.8% as suggested by the Office (as contrasted with the 44% success rate 
advanced by the applicant). Wands, 858 F.2d at 739-40, 8 U.S.P.Q.2d at 1405-06. 

In stark contrast with the antibody-making procedures at issue in Wands, the preparation 
of hydrates and solvates of a particular organic molecule is an easier and simpler process, which 
requires significantly fewer steps and less time than the preparation of a monoclonal antibody. 
Table 1 provides a step-by-step comparison of some of the major steps involved in the 
production of a monoclonal antibody (as disclosed in Wands) and the one step involved in 
making a hydrate or solvate. To make hydrates and solvates, samples of the organic compound 
are exposed to water or various different solvents. See e.g., Guillory, supra at 203-04, 207 
(describing methods including recrystallization with a single solvent or mixed solvent; or 
through vapor diffusion). Once the hydrates and solvates are formed, they can be readily 
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analyzed by routine methods or other routine techniques such as X-ray powder diffraction. See 
Guillory, supra, at 202-08. Further, this routine synthesis would be significantly less arduous 
given the narrow breadth of the claims, directed to a single new chemical entity and its salts. As 
is clearly shown in Table 1 and summarized above, the production of a monoclonal antibody is 
significantly more complex and time-consuming than the production of a hydrate or solvate, yet 
the Wands court concluded that the production of a monoclonal antibody was not excessive and 
undue. It is clearly inconsistent for the Examiner to allege that the production of hydrates and 
solvates would require undue experimentation, while the production of monoclonal antibodies 
would not require undue experimentation. Hence, this factor clearly weighs in favor of 
enablement. 



Table 1 



Step 


Monoclonal Antibody 


Hydrate or Solvate 


1 


immunize animal 


recrystallization from a single or 
mixed solvent; or 
vapor diffusion 


2 


remove the spleen from the immunized animal 




3 


separate the lymphocytes from the other spleen cells 




4 


mix the lymphocytes with myeloma cells 




5 


treat the mixture to cause fusion between the 
lymphocytes and the myeloma cells to make 
hybridomas that hopefully secrete the desired 
antibody 




6 


separate the hybridoma cells from the unfused 
lymphocytes and myeloma cells by culturing in a 
medium in which only hybridoma cells survive 




7 


culture single hybridoma cells (often 100 of different 
cells) in separate chambers 




8 


assay the antibody secreted from each hybridoma 
culture to determine if it binds to the antigen 
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(5) The nature of the invention 

Considering the state of the art, the guidance presented therein and the skill of a person of 
skill in the art, there is nothing in the nature of the invention which would preclude enablement. 
However, the Examiner makes two unsubstantiated statements regarding the nature of the 
invention. First, the Examiner alleges that the hydrates and solvates encompass "a class of 
compounds that have different activity from regular compounds" (Office Action, March 18, 
2009, page 4). The Examiner appears to be alleging that hydrates and solvates would somehow 
not retain the same pharmacological properties of the claimed species. This unsubstantiated 
allegation runs counter to what is known in the art regarding pharmaceutically acceptable 
solvates and hydrates. A hydrate or solvate retains the base structure of the species, but 
incorporates water or solvent into the crystal lattice of the compound in stoichiometric 
proportions. See Guillory, supra, at 202, 205. In other words, the water or solvent molecules 
are not bonded through covalent or ionic bonds to other elements of the molecule. One of skill 
in the art would recognize that these water or solvent molecules will be lost in vivo, once the 
molecule is dissolved in bodily fluids, as the solid state crystal lattice is no longer present. There 
is, therefore, little reason to suspect that the solvates and hydrates would somehow not have 
pharmacological activity of the unsolvated compound, since it will become unsolvated 
compound in vivo. Further, Guillory describes hydrates and solvates of a number of 
pharmaceutical compounds, which further undercuts the Examiner's allegation. Id. at 202-08. 
Moreover, the Examiner simply has provided no evidence to support this radical stance. Hence, 
the record does not support this factor weighing in favor of non-enablement. 

Second, the Examiner alleges that "[i]t is not the norm that one can predict with any 
accuracy [that] a particular solvate form of an active compound will be more soluble, more easily 
handled in formulations or more bioavailable without actual testing in vivo" (Office Action, June 
24, 2008, page 8 (emphasis added)). The Examiner seems to be suggesting that the standard for 
enablement should be higher for the solvated forms of the compound, than for its unsolvated 
form. Appellants are aware of no case that would stand for this proposition. There simply is no 
"super enablement" requirement for solvates and hydrates which would mandate that the claimed 
solvates and hydrates be more bioavailable, more soluble, or more easily handled than the 
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unsolvated form. Appellants cannot discern why this statement by the Examiner has any 
relevance whatsoever to the enablement inquiry. 

Finally, the Examiner also alleges that the specification is deficient, because it "does not 
set forth in full, clear, and exact terms the identity and locations of the modifications of the 
compound" (Office Action, October 19, 2009, page 5). The Examiner further alleges that it is 
"known that crystalline states of compounds such as solvates and hydrates can undergo phase 
transformation and that an exact disclosure of the changes should be disclosed" (Office Action, 
page 5). While it is a bit unclear, the Examiner's reference to the "identity and locations of the 
modifications of the compound" presumably refers to stoichiometry of the solvates and hydrates 
and/or the exact crystal structure of the solvates and hydrates. This statement by the Examiner 
appears to be nothing more than an insistence on working examples, which is addressed below. 
Moreover, the claims do not require a particular solvate or hydrate structure (e.g., a 
monohydrate, dihydrate, hemihydrate, etc.), but, rather, recite hydrates and solvates more 
generally. It is well-established that an applicant need only enable the claimed subject matter. 

(6) I Iil pi lsi 1 1 ^lj c >i working examples 

The Examiner improperly insists that the solvates and hydrates can only be enabled if 
working examples have been described by the specification, effectively ignoring the routine 
nature of solvate and hydrate formation and the relative skill in the art. It is established that there 
is no requirement for working examples "if the invention is otherwise disclosed in such a manner 
that one skilled in the art will be able to practice it without an undue amount of 
experimentation". In re Borkowski, 422 F.2d 904, 908, 164 USPQ 642, 645 (C.C.P.A. 1 970). 
As described above, the state of the art, the guidance provided thereby, the breadth of the claims, 
the relative level of skill in the art, and the quantity of experimentation all clearly point to routine 
experimentation, rather than undue experimentation being needed. Under these circumstances, 
the Examiner has put undue weight on the absence of working examples. 

Further, the Examiner leaps to the erroneous conclusion that the claimed solvates and 
hydrates cannot be formed under any circumstances, alleging that the "examples presented all 
fail to produce a solvate or hydrate" (Office Action, June 24, 2009, page 8). The specification, 
however, does not contain any description of using the routine methods in Guillory, such as 
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recrystallization or vapor diffusion, to prepare a solvate or hydrate of the claimed species or its 
salt. Instead, the specification only describes the synthesis of the species itself under conditions 
unfavorable to the formation of a solvate or hydrate — i.e., with removal of solvent under reduced 
pressure and/or the concentration of the solution to yield the claimed compound (specification, at 
page 59, line 13 through page 65, line 22). The solvent removal conditions are not favorable to 
the formation of hydrates and solvates as are the methods described in Guillory. Hence, the 
Examiner has not pointed to any evidence that the Applicants prepared the base species under 
conditions that would be favorable for forming hydrates or solvates (such as the use of the 
methods in Guillory), such that a conclusion could be drawn about the ability of the species to 
form solvates or hydrates. Further, Guillory points out that investigation of solid state forms 
such as hydrates and solvates is important during clinical development to obtain regulatory 
approval of a drug candidate. See Guillory, supra, at 184-186. The examples of the instant 
appl ication, in contrast, were performed earlier in the drug development process — during drug 
discovery — when the focus is on optimizing the pharmacological activity of the compounds and 
the formation of different solid state forms is not a concern. The methods usually used for 
purification of compounds in drug discovery, as described in the examples (typically by 
chromatography followed by evaporation of the product-containing fractions under reduced 
pressure) do not involve crystallization or vapor diffusion under the conditions favorable to 
forming hydrates and solvates such as in Guillory. Hence, the Examiner's speculative 
conclusion that the claimed solvates and hydrates do not exist is lacking any merit. 

The Examiner also incorrectly likens the instant case to that in Morton International Inc. 
v. Cardinal Chemical Co., 5 F.3d 1464, 28 U.S.P.Q.2d 1 190 (Fed. Cir. 1993). However, the 
facts of Morton are clearly not analogous to the facts of the instant case. In Morton, there was 
clear and convincing evidence that synthetic methods described in the examples did not produce 
the claimed compounds. Morton, 5 F.3d at 1469-70, 28 U.S.P.Q.2d at 1 194. By contrast, in the 
instant case, the Examiner has provided absolutely no evidence — much less, clear and 
convincing evidence — that the routine methods described in Guillory would not provide the 
claimed solvates and hydrates. Indeed, as summarized above, no part of the specification 
describes the failure of screening methods to provide a solvate or hydrate of the base species. 
The Examiner's analogy to Morton, therefore, is severely lacking. 
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(7) The predictability or unpredictability of the art 

The Examiner overemphasizes the unpredictability of the art, without giving sufficient 
weight to the remaining Wands factors. The Examiner alleges — without citation to any scientific 
reference — that the "predictability of the arts with regard to salts is known, but the preparation of 
solvates and hydrates is compound specific" and, therefore alleges that "nothing short of 
extensive testing... would be needed to determine if additional derivatives exist" (Office Action, 
June 24, 2008, page 10). Even assuming that one cannot predict beforehand , without conducting 
any experimentation, whether a given compound will form a hydrate or solvate, this alone would 
not preclude enablement. It is established that the existence of routine methods of screening can 
enable a claimed invention even in an unpredictable art. See e.g., In re Angstadt, 537 F.2d 498, 
502-03, 190 U.S.P.Q. 214, (C.C.P.A. 1976) (finding an unpredictable catalytic process was 
enabled because each potential catalyst could readily be tested in the process); Wands, 858 F.2d 
at 739-40, 8 U.S.P.Q.2d at 1406 (finding production of high-affinity IgM anti-HBsAg antibodies 
having only a success rate of 44% was enabled, due in part to the existence of routine methods of 
synthesis). As noted above, routine, empirical methods exist for determining whether a 
particular pharmaceutical compound can form a solvate or hydrate. Guillory indicates that use of 
the routine, empirical methods is a reliable way of screening for solvate and hydrate forms. See 
Guillory, supra, at 219 (stating that "[u]pon completion of this program, one can certainly 
conclude that due diligence has been employed to isolate and characterize the various solid-state 
forms of any new chemical entity"). Further, as described above, the amount of experimentation 
for the instant case would be very low due to the relative skill in the art and the narrow breadth 
of claims — directed to a single new chemical entity and its salts. Appellants submit that undue 
experimentation would simply not be required for the instant case. 

Further, as summarized above, the state of the art indicates that solvates and hydrates are, 
in fact, quite commonly formed. Moreover, the Examiner has produced no evidence which 
would suggest that the claimed species is less likely to produce solvates and hydrates than other 
pharmaceutical substances. Hence, even if one cannot predict beforehand whether a given 
compound will form a solvate or hydrate, there is nothing in the record which would suggest that 
one of skill in the art could not simply utilize the routine methods of experimentation to screen 
the single new chemical entity and its salts for solvate and hydrate formation. 
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The Examiner's overemphasis on the predictability of the art would essentially make any 

experimentation undue. The Examiner appears to be insisting that one of skill in the art be able 

to ascertain, before performing any screening, whether a compound forms a solvate or hydrate. 

This reasoning was firmly rejected by the court in Angstadt: 

If Rainer stands for the proposition that the disclosure must provide "guidance 
which will enable one skilled in the art to determine, with reasonable certainty 
before performing the reaction, whether the claimed product will be obtained". . . 
as the dissent claims, then all "experimentation" is "undue," since the term 
"experimentation" implies that the success of the particular activity is uncertain. 

Angstadt, 537 F.2d at 503, 190 U.S.P.Q. at 218-219. Further, this would inevitably force an 
applicant to screen every species prior to filing and claim only the particular solvate and hydrate 
forms discovered after such screening. In other words, an applicant seeking to patent a solvate or 
hydrate would have to provide a screening of each species within a genus of compounds. This is 
clearly not the law. Id. at 502-03 (finding that enablement does not require a disclosure of each 
species even in an unpredictable art). 

In conclusion, because the state of art, the guidance provided thereby, the relative skill in 
the art, the nature of the invention, the breadth of the claims, and the quantity of experimentation 
needed weigh in favor of enablement, Appellants respectfully request reversal of the rejection of 
claims 65-67 under 35 U.S.C. § 112,1 1. 
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Appendix of Claims 

65. A compound, which is 3-(lH-tetrazol-5-yl)-2,4,5,6-tetrahydro- 
cyclopentapyrazole, or a pharmaceutical^/ acceptable salt, solvate or hydrate thereof. 

66. A pharmaceutical composition comprising 3-(lH-tetrazol-5-yl)-2,4,5,6- 
tetrahydro-cyclopentapyrazole, or a pharmaceutically acceptable salt, solvate or hydrate thereof, 
in combination with a pharmaceutically acceptable carrier. 

67. A method of lowering free fatty acids in an individual comprising administering 
to said individual a therapeutically-effective amount of 3-(lH-tetrazol-5-yl)-2,4,5,6-tetrahydro- 
cyclopentapyrazole, or a pharmaceutically acceptable salt, solvate or hydrate thereof. 
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Evidence Appendix 

Each item of evidence is detailed below, along with a description of when the evidence 
entered the record. Copies of each item directly follow. 

1. Graeme Semple, et al., 3-(lH-Tetrazol-5-yl)-l,4,5,6-Cyclopentapyrazole (MK-0354): A 
Partial Agonist of the Nicotinic Acid Receptor, G-Protein Coupled Receptor 109a, with 
Antilipolytic But No Vasodilatory Activity in Mice, 51 J. Med. Chem. 5101, 5101-5108 
(2008). 

-cited by Appellants on August 1 8, 2009; considered by Examiner on October 19, 2009 

2. Eseng Lai, et al, Effects of a Niacin Receptor Partial Agonist, MK-0354, on Plasma Free 
Fatty Acids, Lipids, and Cutaneous Flushing in Humans, 2 J. CLINICAL LlPIDOLOGY 375, 
375-383 (2008). 

-cited by Appellants on April 16, 2010; considered by Examiner in Office Action of June 
1,2010 

3 . Sorin Tunaru, et al. , P UMA-G and HM74 are Receptors for Nicotinic Acid and Mediate 
its Anti-Lipolytic Effect, 9 NAT. MED. 352, 352-355 (2003). 

-cited by Appellants on December 17, 2008; considered by Examiner on March 18, 2009 

4. GenBank Accession No. NMJ77551 

-provided with response filed on December 17, 2008 (in PAIR: Applicants 
Arguments/Remarks made in an amendment) 



5. GenBank Accession No. NP 80821 9 

-provided with response filed on December 17, 2008 (in PAIR: Applicants 
Arguments/Remarks Made in an Amendment) 
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6. Alan Wise, et al., Molecular Identification of the High and Low Affinity Receptors for 
Nicotinic Acid, 278 J. Biolog. Chem. 9869, 9869-9874 (2003). 
-cited by Appellant on April 5, 2006; considered by Examiner on January 1, 2008 



7. James Wilson, Enablement for Derivatives of Compositions of Matter, BIOTECHNOLOGY, 
Chemical, & Pharmaceutical Customer Partnership Meeting, United States 
Patent & Trademark Office, March 12, 2008, at 1-27. 

-cited by Examiner on October 19, 2009 

8. J. Keith Guillory, Generation of Polymorphs, Hydrates, Solvates, and Amorphous Solids, 
in Polymorphism in Pharmaceutical Solids, 183-226 (Harry G. Britain, ed., 1999). 
-cited by Appellant on December 17, 2008; considered by Examiner on March 18, 2009 
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3-(l?7-Tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapyrazole (MK-03S4): A Partial Agonist of the 
Nicotinic Acid Receptor, G-Protein Coupled Receptor 109a, with Antilipolytic but No 
Vasodilatory Activity in Mice 
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The discovery and profiling of 3-(l//-tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapyrazole (5a, MK-0354), 
a partial agonist of GPR109a, is described. Compound 5a retained the plasma free fatty acid lowering effects 
in mice associated with GPR109a agonism, but did not induce vasodilation at the maximum feasible dose. 
Moreover, preadministration of 5a blocked the flushing effect induced by nicotinic acid but not that induced 
by PGD 2 . This profile made 5a a suitable candidate for further study for the treatment of dyslipidemia. 



Introduction 

Nicotinic acid (sometimes called niacin) is a water-soluble 
vitamin that at high doses in humans favorably modulates 
essentially all serum lipid and lipoprotein parameters. As a 
result, nicotinic acid has been used for the treatment of 
cardiovaseulai disei man Ni time acid can lower 

very low-density lipoprotein cholesterol (VLDL-cj," low-density 
lipoprotein cholestei ni DL I i li] protein(a) (Lp(a)), but 
the recent upsurge in interest m this area has focused on nicotinic 

I i iiii i ' 'Mi i i ,1 n i 

(HDL-c) to a greater e tent thai ith in it nil'. i _ 
as HDL-c levels are inversely correlated with the risk of 
coror iry heart rt li . I lary Drug Project 

nicotinic acid was shown to reduce the number of cardiac events 
over a six-year dosing period and to reduce all cause mortality 
by 11% after 15 years. 3,4 Subsequently, combinations of 
nicotinic acid with the LDL-lowering statin class of drugs have 
been shown to slow the progression of atherosclerosis, decrease 
the number of cardiac events, and provide a therapeutic benefit 
beyond that of statins alone. 5 ' 6 

The use of nicotinic acid as a therapeutic, however, is limited 
by a number of associated side-effects, most notably a highly 
uncomfortable cutaneous flushing response that generally 
manifests itself on the upper body and face which can limit 
patient compliance. 7 Hence the development of novel agents 
with nicotinic acid-like effects on plasma lipid parameters and 
atherosclerosis, but that do not induce flushing, has been 
considered to be a high value goal for some time. 




Mechanistic investigations showed that nicotinic acid binds 
to a G-protein coupled receptor (GPCR) expressed in rat spleen 
and adipocytes, 8 a finding that sparked a resurgence in the field. 
Two Grcoupled orphan GPCRs that share 95% identity and 
that are both expressed in human adipocytes were subsequently 
cloned and identified as putative molecular targets for nicotinic 
acid. 9 GPR109a (also called HM74a) is the human orthologue 
of the previously described mouse receptor (PUMA-G, called 
mGPR109a hereafter), 10 whereas GPR109b (also called HM74) 
differs from hGPR109a and mGPR109a mainly in the intracel- 
lular C-lerminal tail p. . i i I i [ 
in rodents. 9 Nicotinic acid was shown to activate hGPR109a in 
a guanine nucleotide exchange is i lis] [-nicotin 
acid from hGPR109a expressing CHO cell membranes with 
activity in the tens of nanomolar range, but is a much weaker 
ligand for GPR 1 09b.' Further evidence in mGPR 1 09a knockout 
mice has demonstrated that the free fatty acid (FFA) and 
triglyceride lowering effects of nicotinic acid are ablated in the 
absence of this receptor. 10 These data, coupled with the highly 
restricted species expression of GPR109b, has brought hGPR109a 
to the forefront as the more interesting potential drug target of 
the two. The question still remains however, as to whether either 
receptor is the molecular target responsible for the lipid 
remodeling and antiatherogenic properties of nicotinic acid in 
humans. The demonstration that other known compounds 
previously shown to raise HDL in humans, acipimox" and 
acifran,' 2 are also agonists for hGPR109a' 3 is supportive of this 
idea, but conclusive evidence is still lacking. A hypothesis has 
been described whereby the initial activation of GPR109a 
decreases intracellular cAMP levels in adipocytes, leading to 
reduced protein kinase A (PKA) activity. This in turn results in 

intracellular triglyceride (TG) hydrolysis and FFA secretion. It 
has been further postulated that this decrease in FFA levels 
directly results in decreased production of TG and VLDL in 
the liver. The use of knockout mice indicates that these 
antilipolytic effects of nicotinic acid are receptor dependent. 14 
What is much less clear is whether the acute effects on plasma 
FFA and TG can eventually lead to increases in HDL levels. It 
has been hypothesized, though, that the reduction in the number 
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NHj, MoOH, reflux; (b) 

of VLDL particl i i imi l cholest I i r transfer protein 
(CETP)-medialed exchange (if cholesterol from HDI. to VLDL, 
and TG from VLDL to HDL, thereby leading to a net increase 
in HDL levels. 14 Clearly the identification of new agonists of 
the receptor with plasma FFA lowering activity in vivo would 
be of great interest to further explore this hypothesis. In addition, 
the identification of compounds that lack the characteristic 
Hushing effect of nicotinic ncid may lend lo an improvement in 
patient compliance. 

At the outset of our program, it was unclear as to the 
mechanism of the flushing effect and it appeared possible that 
the two known pharmacological effects of niacin could be 
separated with a molecule that selectively activated GPR109a 



5,5- 



dent, we sought to apply this isosteric replacement 
fused pyrazole analogues, and so a series of acids and tetrazoies 
was prepared as outlined in Scheme 1. 

Stalling from the appropriate cyclic ketone (la-d), acylation 
with diethyl oxalate followed by cyclization of the resultant 

2a-d. Base catalyzed hydrolysis of the ester function provided 

consisted of direct amidolysis of 2a-d to provide the primary 
amides that were dehydrated by treatment with POCl 3 to provide 
the nitriles 4a-d (R = H). Dipolar cycloaddition of 4a-d with 



;e requir. 



t of mGPR109a. 16 From these da 



I of thee 



ling alkyl groups 



of these two key 
pharmacological effects can be achieved. Despite this supposi- 
tion, we herein report the discovery of a new partial agonist of 
GPR109a that retains the plasma FFA lowering effects in rodents 
associated with receptor activation but that does not induce any 
vasodilation in mice at the maximum feasible dose and that acts 
as a competitive antagonist of nicotinic acid-induced vasodila- 



Ourlc 



6-membered heterocycl 
pyrazole acid derivativ 



h involved an 



of the acid functionality 



tc sequel 



re prepared only as 

benzyl protected pyrazole amides 6a— d. 

sodium azide and benzyl group deprotection, 
tetrazole analogues 5a-d. The addition of 



1 of Sa on a larger scale, an alternative route wa 
developed whereby ketone la was acylated with the sodiun 
salt of lH-tetrazole-5-carboxylic acid ethyl ester and th 
resultant tetrazole diketone treated with hydrazine to form th 
pyrazole tetrazole directly. 19 

A comparison of the in vitro agonist activity data of th 
compounds synthesized is shown in Table 1. The 5,5-bicycli 
acid (3a) 17 showed good potency and full efficacy at both th' 
cloned hGPR109a and mGPR109a receptors, whereas simpf 
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ever/sh 
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itirution around the c 

our previous experiei 
replaced by a tetrazole, th 

bicyclic pyrazole t 

5a demonstr; 



i cAMP as 



;lopentyl ring (3b-c) gave a 

e, the unsubstituted analogue 
to the parent. None of the 
analogues, how- 
he cAMP assay, 
ically signi" 



physiologically 

assay platform. In addition, the comp 
of GPR 1 09b in the c AMP assay at ai 
,«M. Following these interesting obse 
a number of other 5,5-fused pyrazol 
sceptor a 



:ly 60-70% of that 
or /S-hydroxy butyrate, a putative 
ligand for hGPR109a, 2<1 in the same 



and £ „ 



•11 of ClthCl 



r studies. For example, 
:o the 



sulfur f 



ring fused to the pyrazole, whi 
modest activity when rhe acid functional) ly was a carboxylate : ! 7 
showed barely measurable activity in the GPR 1 09a cyclase assay 
when this group was replaced by a tetrazole. Hence, compound 
5a appeared to be somewhat unique among the members of 
the pyrazole tetrazole series in having reasonable receptor 
activity. As it was the first compound that we had discovered 
that showed clear partial agonist character in our in vitro cAMP 
assays for both hGPR109a and mGPR109a, we selected this 



with 3; 



U fiM, n 



the cAMP assay, whereas 3a was again a full agonist in this 
assay (EC 50 = 10.4 ± 3.4 fiM; n = 4; efficacy 99% of nicotinic 
acid response). Importantly for future in vivo studies, this partial 
agonist activity was maintained on the rodent receptors (5a; 
mGPR109a GTPyS assay, EC 5 o = 0.4 ± 0.06 fiM; n = 3; 
efficacy 68% of nicotinic acid response; rat GPR 109a GTPyS 
assay, EC 5 o = 2.3 ± 0.6 ftM, n = 3; efficacy 38% of nicotinic 

"to hGPR109a (5n\K, = 505 ± 40 



d; Ki = 50 ± 



r,M. n 



5a was shown to antagonize the effect of nicotinic acid in the 
hGPR109a cAMP assay, with a maximum antagonist efficacy 
consistent with its partial agonist character (see Supporting 
Information). Despite being a partial agonist of the cAMP 
pathway, 5a was able to fully inhibit isoproterenol stimulated 
lipolysis in human adipocytes (5a; IC 50 = 3.1 ±0.1 /Ml, n = 
5) as, less surprisingly, was 3a, and so both of these compounds 
were progressed into further studies. In line with the hypotheses 
outlined above, we focused our in vivo screening first on testing 




Figure 1. Effecl of f.ci 



for acute effects on plasma FFA 

flushing side effect in 

The time course of the nicotinic acid-induced plasma Fl'A 
reduction was determined in mouse, and dose— response experi- 
ments with 5a were performed at a single time point (20 min), 

(Figure 1). Compound 5a was similar in efficacy and marginally 
more potent than nicotinic acid in this acute test (ED 5 o for 5a 
= 3.1 ± 0.9 mg/kg; ED 5() for nicotinic acid = 9.7 ± 3.6 mg/ 
kg), confirming what we had observed in vitro, that a partial 
agonist was capable of fully suppressing lipolysis in these 
systems. It has been previously shown that the antilipolybc effect 

compound has no effect on FFA in mGPR109a knockout mice. 



pharmacokinetic-pharmacodynamic relationship. 

Partial agonists of GPR109a have been previously described 
along with a prediction that such compounds may have tissue 
specific effects, but no in vivo data was included. 2 ' More 
recently, it has been reported that other agonists of the receptor, 
both full and partial, including 5-isopropyl pyrazole-3-carboxy- 
late, did not induce flushing in mice. 22 In this paper, it was 
concluded that some GPR109a agonists may differentially 
activate parallel downstream receptor signaling pathways and 
that differences in flushing in vivo were not necessarily a 
function of efficacy at the receptor. Compounds that inhibit the 
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did not signal through MAPK but were still able to inhibit 
adenylate cyclase did not induce flushing. Consistent with these 
observations is that the production of PGD 2 requires the 
generation of arachidonic acid and its subsequent metabolism 
to prostaglandins, and this process is known to be regulated by 
activation of the MAPK pathway." In our assays, 3a but not 

either mGPR109a or hGPRI09a. In addition,' Sa was also a 
competitive antagonist of nicotinic acid-induced MAPK signal- 
ing in this model, showing that it can occupy the receptor but 
■■ signaling through MAPK. 24 Also consistent 



Willi ip 



that 3a but not Sa would be able to indu 
mice. It is likely that this ability of Sa t< 
ii, ;ptoi acti ation [ ithv. i) is due, u ]c i 



nd MAPK- 
le predicted 



in part, to 



The vasodilation effect (a component of, and surrogate foi 
Hushing) may he quantified in anesthetized mice by use of 
laser-Doppler instrument to measure blood now changes in th 
exposed ear. 15 Nicotinic acid induces a dose-dependent tncrea 
in blood flow after ip injection in this model (Figure 2a), sue 
that a dose of 100 mg/kg ip results in a 100% increase ove 
baseline blood flow compared to vehicle treatment after 5 mir 
Compound 3a also showed a similar dose-dependent effect i 

predicted from the in vitro data, there was no effect of increasin, 
ip doses of Sa, up to the maximal feasible dose (based o 
solubility of Sa in the administration vehicle) of 400 mg/k; 
(Figure 2). Subsequent analysis of plasma levels of Sa verifiei 
that concentrations of at least 30-fold higher than those tha 
produced a maximal effect in the plasma FFA-lowering mode 
in mouse were achieved (510 ± 230 flM following a dose o 
100 mg/kg ip; plasma levels not measured at 400 mg/kg). It 
further experiments to characterize the effect of 5a in this mode 
' ttered at 100 mg/kg ip to mic 



t challenj 



: of at 



(30 mg/kg, ip) that normally produces robust vasodilation. A 
complete inhibition of the expected nicotinic acid-induced 
flushing effect was observed (Figure 3), consistent with the 

acid^nduced activation of MAPK signaling in vitro. As would 
also be expected, 5a failed to antagonize flushing induced by 
PGD 2 , which acts downstream of GPR109a. 15 

of 3-(l//-tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapyrazole 



(5a, MK-0354). This compound was found to be 
of GPR109a in all species tested and was she 
with nicotinic acid binding and activity in both 
radioligand binding assays and in in vitro fun 
measuring cAMP accumulation. In vivo, 5a pc 
FFA lowering effects in mice comparable to th 



;d pyn.z 



nalogue3a,5ac 



addition, 5a showed nc 



0 othei 



is able to block the 



ncluding the hERG 



10 effect in dog cardiovascular or mouse CNS safety 
lodels (data not shown). From these data, 5a 
was identified as a compound of sufficient interest to progress 
into further pharmacological studies in animals and eventually 
into human trials, to test the hypothesis that lowering plasma 
FFA by activation of GPR109a would result in similar HDL-c 
elevating lowering effect observed with nicotinic acid. Data from 
these advanced preclinical and clinical studies will be described 
elsewhere in due course. 
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i Varian Mercury VX-400 

si,, p tie and gradient 

red with a Quad Nucleus Probe 
(QNP) or a Broad Band Inverse (BBI) and z-gradient. Chemical 
shifts are given in parts per million (ppm) with the residual solvent 
signal used as reference. Coupling constants tire reported in Hz. 
NMR abbreviations are used as follows: s = singlet, d = doublet, 



= doublet of triplets, bi 



150EX mass spec 
10A VP HPLC syi 



95% v/v CH 3 CN in H 2 0 (I = 
Preparative HPLC was coi 
phase HPLC using a Phenoir 

H 2 0 (containing 0.1% v/v TP 
mm = 220 nm. or using a 

TFA) in HiO contain 1 
20 mUrnin, A = 220 nm. ( 



:er!Perso 



, tryi.Thi, 



,f5%v/vCH 3 CN 
= 20.0 min), 3.5 



) gradient to 95% CH 3 CN, 60 mL/ 



General Procedure for the Synthesis of lff-Pyrazole-3-carboxy- 
lic acid ethyl esters (2a-d). The appropriate ketone (la-d) was 
dissolved in ethanol (5 mL/mmol), and diethyl oxalate (3.2 eq.) and 
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5-Memyl-l,4,5,6-tetrahydrocyclopenta[c]nyrazoleO-carboxyl- 
ic acid (3c). HPLC/MS: (column a) 99%, r, = 2.53 min, mlz (ES+): 
167 [M + H] + , 149 [M-OH] + . 'H NMR (DMSO-4): A 2.90-2.45 
(m, 3H), 2.22-2.12 (m, 2H), 1.07 (t, 3H, /= 6.3, CH 3 ). 

Preparation of 1-Bcnzyl-l ,4,5,6-lelrahyclro-cyclopentapyrazole- 



crystalline solid (0.438 g, 2.90 mmol, 65%). mlz (ES + ): 152 [M + 
H] + . 'H NMR (CD 3 OD): 5 2.79 (t, 2H, / = 6.9), 2.73 (t, 2H, J = 
7.3), 2.55 (br s, 2H). 

To a stirred solution of 1,4,5,6-tetrahydro-cyclopentapyrazole- 
3-carboxylic acid amide (3.77 g, 25.0 mmol) in DMF (50 raL) at 
25 °C was added K 2 C0 3 (12.1 g, 87.4 mmol) followed by benzyl 
bromide (1 1.7 g, 62.4 mmol). The reaction was heated to 55 °C 
and stirred for 16 h. After cooling to ambient temperature, the 
mixture was diluted with EtOAc (100 mL) and filtered. The filtrate 
was washed with H 2 0 (2 x 100 mL), the organic portion dried 
over MgSO„, filtered, and the solvent removed under reduced 
pressure. Purification by column chromatography (50-95% EtOAc/ 
hexanes, silica) provided the title compound (1.14 g, 4.73 mmol, 
19% yield) as a white solid, mlz (ES + ): 242 [M + H] + 'H NMR 
(CDCI3): 6 7.37-7.30 (m, 3H), 7.19 (m, 2H), 6.67 (br s, 1H), 5.34 
(br s, 1H), 5.19 (s, 2H), 2.82 (m, 2H), 2.51 (m, 4H). 

Preparation of l-Benzyl-6-methyl-l,4,5,6-tetrahydro-cyclopen- 
tapyrazole-3-carboxylic Acid Amide (6b). 6-Methyl-I,4,5,6-tet- 
rahydro-cyclopentapyrazole-3-carboxylic acid ethyl ester (2b) 



amol) m 



give l-benzyl-4-methyl- 1 ,4,5,6-tetrahydro-cyclopentapyrazole-3- 
carboxylic acid amide 6d (0.162 g, 0,64 mmol, 21% yield) as a 
colorless oil. HPLC/MS: (column b) 1, = 2.39 min, mlz (ES+): 
256 [M + H] + , 239 [M-NH,] + , 'H NMR (CDC1 3 ): 6 7.37-7.26 
(m. 3H), 7.17 (d, 2H, J - 73!. 6 73 (br s. IH, CONHH), 5.71 (br 

C(4)-H), 2.75-2.62 (m, IH),' 2.58-2.48 (m, 1H), 2.46-2.35 (m] 



IH), 2 



1, Hi), : 



(CDCI3): d 164.7 (CONH2), 151.2, 139.0, 135.9, 134.1, 128.9 
_(C(2')), 128.2 (C(4'», 127.7 (C(3')), 55.0 (CH 2 Ph), 39.9 (C(5)), 
32.4 (0.4)). 2:3 f06)l, ;>.l iCll,). 

Also obtained was l-benzyl-5-methyl-l,4,5,6-tetrahydro-cyclo- 
pentapyrazole-3-carboxylic acid amide 6c (0.213 g, 0.84 mmol, 28% 
yield) as a white solid. 'H NMR (CDC1 3 ): 6 7.37-7.28 (m, 3H), 
7.19-7.14 (m, 2H), 6.68 (br s, IH, CONHH), 5.72 (br s, IH, 
CONHH), 5.17 (s, 2H, CH 2 Ph), 3.08-2.97 (m, 2H), 2.65 (dd, IH, 
i, = 15.3, J, = 7.5), 2.41 (dd, IH, J, = 18.1, J-, = 8.7), 2.09 (dd, 
IH, /, = 15.51, h = 6.2),1,150 (d, 3H, / = 6.5, CH,). I3 C NMR 
(CDCI3): d 164.9 (CONHj), 150,9, 139.2, 136.0, 129.0 (C(2')), 
128.23 (C(4')), I2i> 1 127.7 (Cl 1,55.1 CtfjPh), 41.2 (C(5)), 
32.7, 32.5, 21.8 (CHj). 

Preparation of 3-(2H-Tetrazol-5-yl)-l,4,5,6-Mrahydro-cyclo- 
pentapyrazole (Sa). l,4,5,6-Tetrahydro-cyclopentapyrazole-3-car- 
boxylic acid amide (0.210 g, 1.39 mmol) was added to anhydrous 
acetonitrile (12 mL), heated to 80 °C, and sodium chloride (2.0 g, 
34 mmol) was added. After 15 min, phosphorus oxychloride (0.128 



in ,,i 1 the 11 1! in - ,1 id 1 united by pre r 
1 1 1 1 1 1 1 

n, 1 I hill 
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It, 2H, J = 7,1), 2.65-2.55 (m, 2H). 



raphy (30-60% EtOAc/hexanes, silica) to provide the title com- 

MS: (column b) t, = 2.35 min, mlz (ES+): 256 [M + H] + , 239 
[M-NH 2 ] + . 'H NMR (CDCI3): d 7.35-7.25 (m, 3H), 7.13 (d, 2H, 
/ = 7.2), 6.79 (br s, IH, CONHH), 6.26 (br s, IH, CONHH), 5.21 
(q,2H,7=15.7,rWF] - 0(m,lH) 2 90-2.78 (m, IH), 
2.78-2,65 (m,2H), 2.10-2.00 (m, IH), 1.10 (d, 3H, / = 6.9, CH 3 ). 
I3 C NMR (CDCI3): 6 165.0 (CONH 2 ), 155.4, 138.9, 136.3, 128.7 
(C(2')), 128.5, 127.9 (C(4')), 126.9 (C(3'», 54.4 (CH 2 Ph), 40.6 
(C(5)), 32.0 (C(6)), 22.7 (C(4)), 19.3 (CH3). 

Preparation of l-Benzyl-S-methyl-l,4,5,6-te 
tapyrazole-3-carboxylic Acid Amide (6c) and l-Benzyl-4-methyl- 
l,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic Acid Amide 
(6d). A mixture of 5- and 4-methyl-l,4,5,6-tetrahydro-cyclopen- 
tapyrazole 3 carboxyliL ill r und 2d) (0 570 g, 2.94 

mmol) was dissolved in 1,4-dioxane (3.5 mL) and at 
hydroxide (25 mL) was added. The resulting solution was 
for 2 days at room temperature. Solvent was then removed 
reduced pressure and the residue dissolved in 1 ,4-dioxane (30 mL) 
and 5 M aqueous sodium hydroxide (0.72 mL, 3.64 mmol) added, 
followed by benzyl bromide (0.56 g, 3.30 mmol). The resulting 



aqueous sodium hydroxide solution (0.30 mL, 1.5 mmol) and benzyl 
bromide (0.25 g, 1.50 mmol) was added, and the solution was stirred 
at room temperature for an additional 20 h. Solvent was removed 
under reduced pressure and the residue partitioned between ethyl 
acetate and water. The organic portion was separated, solvent 
removed under reduced pressure, and the resulting residue purified 



topli ; • 



1 ethyl acetate (20 mL). The ac 



20 mL), The ethyl acetate 

and the resulting solid purified by preparative HPLC to giveVpH- 
tetrazolo-vll- 1 ,4,5.6-telrahvdro-cyclopentapviazole (5a) as a white 
solid (0.012 g, 0.068 mmol, 41%). 

Alternative Preparation of 3-(2H-tetrazol-S-yl)-l^,6-tetrahy- 
dro-cyclopentapyrazole (5a). Thionyl chloride (760 mg, 6.39 mmol) 
' " 1 -benzyl- 1,4,5,6-tetrahydro- 



was added dropwise to a solution of 



R (CDCI3): d 7.40-7.34 (m, 3H), 7.23 (m, 2H), 5.22 (s, 
2H), 2.70 (m, 2H), 2.52 (m, 4H). 

To a solution of 7a (700 mg, 3.14 mmol) in DMF (6.8 mL) in 
a heavy walled reaction vessel was added sequentially ZnBr 2 (1 .30 
g, 4.98 mmol) and NaN 3 (775 mg, 11.9 mmol). The vessel was 
sealed and heated at 120 °C for 18 h. The resultant mixture was 
cooled to room temperature and HC1 (3 M aq, 2 mL) was added 



d for 5 m 
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ered, and solvent removed under reduced pressure. Purification 
silica gel chromatography (50:50:0.2, hexanes:EtOAc:AcOH) 
K l-benzyl-3-(2//-tetrazol-5-yl)-l,4,5,6-tetrahydro-cyclopentapy- 
ole (450 mg, 1.69 mmol, 54% yield) as a white solid. 
Air was bubbled through a stirring solution of l-benzyl-3-(2tf- 

iol)and y KO(-r3u(ll • i il I il ri kit! r in THF) in DMSO 



dition of 3 M aq HC1 (5 mL). The re£ 
justed to pH 3 by cautious addition of sc 
is filtered and solvent removed under 
lidue was purified by reverse-phase H 
1 I 1,5 6-tetrah 



i K 2 COi. The mixture 



% yield) (5a) as a white solid. HPLC/MS: (column a) 
99%, - 2.28 inin, m/i IL.S+;: J 77 |M + HI , 149 FM-Nj - 
H] + . 'H NMR (CD 3 OD): d 2.88 (t, 2H, 7 = 7.0), 2.82 (t, 2H, J = 
7.3), 2.64 (quintet, 2H, 7=7.1), 



lie (5b). Thionyl chloride (5.5 mL, 0.5 M in DMF, 
" ' ' 'in of l-benzyl-6-methyl-l,4,5,6- 
;arboxylic acid amide (6b, 0.467 
g, 1.83 mmol) in DMF (17 mL) and the resulting mixture stirred 

excess thionyl chloride and the solution stirred for an additional 
30 mm The mixture va ith EtOAc (2 x 30 mL) and 

filtered, and the solvent removed under reduced pressure to give 
l-benzyl-6-methyl- 1,4,5, 6-tetrahydro-cyclopentapyrazole-3-carbo- 



adium azide (0.23 



lie (7b), * 
Zinc bromide (0.506 g, 2.25 mmol) an. 
3.66 mmol) were added to a solution of ' 
resulting solution was heated under microwave irradiation to 200 

li 1 1 ratal odium ; 1 / ml" I - nni, I . 1 

added, and the solution was heated to 200 °C for a further 10 min. 
Solvent was removed uiidci reduced pros 



M hydrochloric 

mL). The organic 



the cell lines and the radioligand binding protocol have be 
described previously. 20 

[ 3Z S] GTPyS Binding Assay. l 32 S] GTPyS binding assays wt 
performed as previously described. 20 

nylyl cyclase activation flashplate assay kit (Perkin-Elmer) protoc 



Yash bt 
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; 1 (iM theophylline. Ce 
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In Vivo Assays. Animals. Animal studies were perform 
according to the Guide for the Care and Use of Laboratory Animi 
published by the National Academy of Sciences (1996) a; 
approved by the Arena Pharmaceuticals ai ' 



Laboratories Animal Ct 



Use Committees. All mice us 

least 8 weeks old (The Jackson Labc 
CA). Animals were housed under i 
i with a 12 h dark, 12 h light cycle with 



t 1 1 
l-Benzyl-6-mi 
pentapyrazole w 
mL) and palladii 
was stirred at rot 



tetrahydro- 



„ I 1 



99%; I, = 2.43 m 
1] + 

1,5,6-tetrahydro-cyc 



n salt (5b) as 



mlz (ES+): 191 [M + H] + , 163 [M-N 2 + H] + . 'H NMR (CD 3 OD): 
r5 3.15 (sextet, 1H,/=7.1,C(6)-7T), 2.95-2.85 (m, 1H), 2.82-2.68 
(m, 2H), 2.12-2.00 (m, 1H), 1.29 (d, 3H, J = 6.9, C//3). 

Preparation of 5-Methyl-3-(2«-tetrazol-5-yl)-l,4^,6-tetrahydro- 
cyclopentapyrazole (5c). 5c was prepared using the same method 
described above for 5b and the title compound isolated as a white 
solid (0.053 g, 0.25 mmol). HPLC/MS: (column a) 98%; (, = 3.08 
min; mlz (ES+): 191 [M + H] + , 163 [M-N 2 + H] + . 'H NMR 
(CD3OD): 5 3.65-3.55 (m, 1H), 3.12-2.85 (m, 2H), 2.41 (ddd, 
1H, J, = 43.5, h = 14.4, h = 5.2), 1.28-1.13 (m, 3H, Cf7 3 ). 

Preparation of 4-MemyIO-(2H-tetrazol-5-yl)-lA5,6-tetrahydro. 
cyclopentapyrazole (5d). 5d was prepared using the same method 
described above for 5b and the title compound isolated as a white 
solid (0.032 g, 0.15 mmol). HPLC/MS: (column a) 99%; I, = 3.30 
min; mlz (ES+): 191 [M + H] + , 163 [M-N 2 + H] + . 'H NMR 
(CD3OD): 6 3.40 (sextet, 1H, J = 6.51, C(4)-/T), 2.85 -2.60 (m, 
3H), 1.26 (d, 3H, 7 = 6.8, Cf7 3 ). 

In Vitro Assays. [ 3 H] Nicotinic Acid Binding. Radioligand 
binding assays were carried out on membranes derived from stably 
transfected Chinese hamster ovary (CHO) cells. The derivation of 
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KEYWORDS: BACKGROUND: Development of niacin-like agents that favorably affect lipids with an improved 

Flushing; flushing profile would be beneficial. 

Free fatty acid; OBJECTIVE: To evaluate a niacin receptor partial agonist, MK-0354, in Phase I and II studies. 

GPR109A Niacin; METHODS: The pharmacokdnedc/pharmacodynamic effects ol single and multiple doses (7 days) of 

Niacin receptor; MK-03S- 1,300-4000 mg) were evaluated in two Phase I studies conducted in healthy ram. A Phase II study 

Nicotinic acid; assessed the effects oi MK-03 ; I 2 5 g once daily on lipids during 4 weeks in 66 dysli:;:,:e::] : : paters. 

Partial agonist RESULTS: MK-0354 single doses up to 4000 mg and multiple doses (7 days) up to 3600 mg 

produced robust dose-related reductions in free fatly acid (FFA) over 5 hours. Single doses of MK-0354 
300 mg and extearfcil release niacin (Niaspan) 1 g produced comparable reductions in FFA. Suppres- 
sion of FFA following 7 daily doses of MK-0354 was similar to that after a single dose. In the Phase 
II study, MK-0354 2.5 g produced little flushing but no clinically meaningful effects on lipids 
(placebo-adjusted percent change: high-density lipoprotein cholesterol, 0.4%, 95% confidence interval 
-5.2 to 6.0; low-density lipoprotein cholesterol, -9.8%, 95% confidence interval -16.8 to -2.7; 
triglyceride, -5.8%, 95% confidence in;erval -22.6 to 11.9). 

CONCLUSION: Treatment with MK-0354 For 7 days resulted in plasma FFA suppression with 
minimal cutaneous flushing. However, 4 weeks of treatment with MK-0354 failed to produce changes 
in high-censky lipoprotein diclesien : . bv .:e: ; -;i > lipoproieir. chelesterc . cr -iglyL'erides. 
© 2008 Published by Elsevier Inc. on behalf of National Lipid Association. 



Niacin (nicotinic acid) is an effective treatment for man- 
aging multiple lipid/lipoprotein parameters associated with 
increased cardiovascular risk. At doses > 1 g, niacin reduces 
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low-density lipoprotein cholesterol (LDL-C) and triglycer- 
ides (TG) levels and is the most effective therapy for raising 
high-density lipoprotein cholesterol (HDL^C). 1 Niacin, ad- 
ministered alone or in combination with other lipid-modi- 
fying therapies (statins, bile acid resins, or both), reduces 
atherosclerotic coronary heart disease (CHD) in dyslipide- 
mic patients with cardiovascular disease 2 " 5 and may reduce 
overall mortality. 6 Niacin doses that produce substantial 
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lipid-modifying efficacy (>1 g/day) are frequently associ- 
ated with bothersome side effects. 7 Flushing of the face, 
neck, and trunk occurs in most patients (>90%) receiving 
niacin therapy. 8 These adverse cutaneous reactions limit 
patient acceptance and have precluded widespread use of 

A G r protein-coupled receptor (GPR109A) that binds 
niacin has been identified on membranes of adipocytes, 
macrophages, and Langerhans cells in the skin. 9 " 11 In adi- 
pose tissue, niacin-induced activation of GPR109A medi- 
ates a potent antilipolytic response by decreasing hydrolysis 
of TG stores, which in turn reduces plasma levels of free 
fatty acids (FFA). 11 This effect of niacin on FFA mobiliza- 
tion is postulated to decrease hepatic synthesis of TG, lead- 
ing to reduced production of very-low-density lipoprotein 
(VLDL) and, in turn, LDL particles. 12 - 13 Recent data using 
mice deficient in GPR109A indicates that niacin-induced 
cutaneous vasodilation (a model for flushing in humans) is 
also mediated by GPR109A. 9 Flushing is caused by ago- 
nism of niacin receptors on Langerhans cells, which causes 
the release of arachidonic acid from membrane phospholip- 
ids and its subsequent metabolism to prostaglandin D 2 
(PGD 2 ). PGD 2 activates one of its cognate receptors, termed 
DPI, presumably in dermal blood vessels, resulting in cu- 
taneous vasodilation and flushing. 9,14 

Partial agonists of human GPR109A represent a potential 
novel approach to the treatment of dyslipidemia. 15 Some 
partial agonists bind their target receptors but stimulate only 
a subset of downstream signaling pathways. 16,17 MK-0354 
is a GPR109A partial agonist that activates the antilipolytic 
pathway in adipocytes, but does not stimulate ERK 1/2 18 in 
recombinant cells, a behavior that correlates with reduced 
flushing potential in preclinical models. This report de- 
scribes results from three studies designed to evaluate the 
therapeutic potential of MK-0354 in the treatment of 
patients with dyslipidemia. The single-dose and multiple- 
dose pharmacokinetics and pharmacodynamics, as well 
as tolerability, of MK-0354 were examined in two Phase 
I studies conducted in healthy male volunteers. The lipid 
efficacy of MK-0354 was assessed in a Phase H study 
conducted in male and female patients with dyslipidemia. 



Methods 
Phase I studies 

Two Phase I studies were conducted to evaluate the 
pharmacokinetic, pharmacodynamic, and safety/tolerability 
profile of MK-0354. The single-dose study was a random- 
ized, double-blind, placebo-controlled, alternating two- 
panel, five-period, increasing-dose study conducted in 16 
healthy male volunteers. Subjects were assigned to receive 
single oral doses of placebo (n = 2) or MK-0354 (n = 6) 
within Panels A (placebo or MK-0354 25, 150, 600, 2400 
fasted, and MK-0354 600 mg fed) or B (placebo or MK- 



0354 75, 300, 1200, 4000 mg fasted, and Niaspan 1 g fasted; 
Abbott Laboratories, Abbott Park, JJL) with s7-day washout 
between doses. In Panel B, blood samples were collected 
pre-dose and up to 5 hours post-dose for measurement of 
FFA concentrations. 

The multiple dose study was a randomized, double-blind, 
placebo-controlled, increasing-dose study conducted in 46 
healthy male volunteers. Subjects were assigned'to receive 
multiple (7 days) oral doses of placebo (n = 2) or MK-0354 
(n = 6) within Panels A (once-daily MK-0354 900 mg), B 
(once-daily MK-0354 1800 mg), C (once-daily MK-0354 
3600 mg) fasted, and Panel D (1800 mg twice daily) ad- 
mmisterea m the morning fasted and evening following a 
meal (with no evening dose on day 7). In Panels E and F, 
one subject received placebo and six subjects received MK- 
0354 (1800 mg twice daily) for 7 days. In contrast to Panel 
D, in Panels E and F the morning dose was administered 
after a standard breakfast and in these panels plasma FFAs 
were not measured. In Panels A to D, blood samples were 
collected pre-dose (day 1) and at selected time points up to 
6 hours post-dose on day 7 for measurement of FFA con- 



Phase II study 

The Phase II, multicenter, randomized, double-blind, 
placebo-controlled study enrolled 66 male and female pa- 
tients aged 18 to 75 years with dyslipidemia and not on 
lipid-modifying therapy. Patients with HDL-C <S70 mg/dL 
and TG 2:75 and S350 mg/dL at the screening visit (ie, visit 
1) were eligible for enrollment. Those with calculated cre- 
atinine clearance of <80 rnL/min were excluded. Addi- 
tional qualifying criteria (visit 1) included LDL-C >125 
mg/dL in patients with 0 to 1 risk factor as defined by the 
National Cholesterol Education Program Adult Treatment 
Panel m (NCEP ATP HI) criteria, or LDL-C >125 and 
^190 mg/dL in patients with multiple risk factors for CHD. 
Patients at high risk of CHD were excluded, except for 
patients with type 2 diabetes without cardiovascular or pe- 
ripheral vascular disease with LDL-C a 125 and ==160 
mg/dL (visit 1). Following a 2-week placebo run-in period, 
patients were randomized to double-blind MK-0354 2500 
mg or placebo once daily for 4 weeks. Clinic visits occurred 
every 2 weeks with a post-study telephone contact (2 weeks 
after study end). Blood specimens were obtained at each 
clinic visit for efficacy and safety measurements. Plasma 
HDL-C, LDL-C, and TG were assayed at baseline, week 2, 
and week 4. A previously validated Flushing Symptom 
Questionnaire 19 was completed daily at 8 to 12 hours post- 
dose during the second week of the placebo run-in period 
(days -7 to -1), the first 7 days of active treatment (days 
1 to 7), and the last 7 days of active treatment (days 22 to 
28). One of the Flushing Symptom Questionnaire questions 
assessed the intensity of all four flushing symptoms (skin 

an 11-point numerical rating scale, the Global Flushing 
Severity Score (GFSS), which was labeled with the follow- 
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tag intensity categories: none (score of 0), mild (1-3), 
moderate (4-6), severe (7-9), and extreme (10). 

The Phase I and II study protocols were reviewed and 
approved by the appropriate ethics cormmnees/insuniuonal 
review boards. All participants enrolled in these studies 
provided written informed consent. The study was per- 
formed under the guidelines established by the Declaration 
of Helsinki and Good Clinical Practice standards. 

Statistical analyses 

Pharmacokinetics. Terminal half-life (t^) was calculated as 
m(2)/apparent terminal rate constant (A). The area under the 
plasma concentration-time curve (AUC) was calculated to 
24 hours (AUC 0 _ 24 [juM • h]) or to the last time point 
AUC 0 ^ IfiM ■ n] was estimated as the sum of AUC to the 
last measured concentration and the extrapolated area. Peak 
plasma concentration (C max [fiM]) and its time of occur- 
rence (T^ [hours]), as well as peak plasma concentration 
at 12 (C 12h ) and 24 hours (C 24h ), were obtained by inspec- 
tion of the plasma concentration-time curves. 

The pharmacokinetic parameters in the single-dose study 
were analyzed using an analysis of variance model for an 
alternating-panel dose-increasing design. The analysis of 
variance model was a mixed model with fixed effects for 
panel, treatment-within panel, and random effect subject 
within panel. The pharmacokinetic parameters in the multiple 
dose study were analyzed using an analysis of covariance 
model appropriate for a parallel design. The analysis of 
covariance model contained terms for dose, baseline body 
weight, and age. Log transformation was applied to AUQ,^ 
AUC 0 _ 24h , AUC 0 _ 1211 , C maI , C 12h , and C^. Rank transfor- 
mation was applied to T max values and an inverse transfor- 
mation was applied to t^. 

Efficacy. The effects of MK-0354 on plasma FFA were key 
secondary end points in the two Phase I studies. This anal- 
ysis was based on the all-patients-treated (APT) population, 
which included all patients who took at least one dose of 
post-randomization study medication, had an FFA measure- 
ment at time 0 (prior to dosing) and at least one post-dose 
FFA measurement on the day of interest. The last observa- 
tion carried forward method was used to impute missing 
values, when necessary. Data were presented as logarithm 
of mean FFA at the specified post-dose time point/baseline 
FFA (studies 1 and 2). The FFA measurements obtained 
immediately prior to dosing (ie, time 0) were considered 
baseline in both studies. The primary pharmacodynamic end 
point in both studies was the weighted average FFA (ie, 
AUC (0 _ 4h) for FFA time curve). 

For the Phase II study, the primary efficacy analysis was 
based on the APT population, which included all patients 
who took at least one dose of post-randomization study 
medication, had a lipid measurement at baseline, and at least 
one post-baseline lipid measurement. The last observation 
carried forward method was used to impute missing values. 
The placebo-adjusted mean (median for TG) percent 



changes from baseline to week 4 in HDL-C (primary end 
point), LDL-C (exploratory end point), and TG (exploratory 
end point) were determined for MK-0354. An estimation 
approach was utilized to assess between-group differences 
involving the construction of two-sided 95% confidence 
intervals (CIs). 

Safety and toterabitity. Data from all patients who received 
at least one dose of study medication were included in safety 
and tolerability assessments in both studies. The safety of 
MK-0354 was assessed by clinical evaluation, physical exam- 
ination, vital signs, and standard fasting laboratory safety tests 
(hematology, chemistry, and urinalysis). Fasting serum glu- 
cose and fasting serum insulin were measured in the Phase Ila 
study only. 

The key prespecified tolerability analysis (secondary end 
point) focused on the percentage of patients with "severe or 
greater" flushing symptoms (maximum GFSS ==7) during 
week 1 in the Phase II study. The incidences of "moderate 
or greater" flushing symptoms (maximum GFSS s4) were 
also analyzed as exploratory end points. The analysis pop- 
ulation for flushing end points was the APT population who 
also had at least one respective questionnaire value. There 
was no imputation of missing data and two-sided 95% CIs 
were constructed for evaluating between-group differences. 



Results 

Pharmacokinetics (Phase I studies) 

In the single-dose study, MK-0354 was rapidly absorbed 
with C max occurring within 1 hour after administration of 
single doses (Fig. 1A). Values for AUC„_„, C mox , C 12t , and 
C 24h increased in a dose-related manner across the dose 
range studied. Values for were similar at each dose 
tested. Food delayed absorption of MK-0354, with a greater 
effect on the rate than the extent of absorption. Ingestion of 
a high-fat meal prior to a single 600-mg dose of MK-0354 
decreased C^ by 60%, increased T,,,^ by 1.5 hours, de- 
creased AUC 0J= by 20%, and increased trough concentra- 
tions (C 12h ) by 50%. 

In the multiple-dose study, the pharmacokinetic param- 
eters of MK-0354 increased in a dose-dependent manner 
following administration of single (day 1) and multiple 
doses (day 7) ranging from 900 to 3600 mg (Fig. IB). 
Overall, the pharmacokinetic profiles for the once-daily 
dosing regimens were similar on days 1 and 7, indicating 
there was minimal accumulation of MK-0354 (Table 1). 
Minor accumulations in AUC 0 _ T and C^ and a roughly 
two-fold accumulation in trough concentrations (C 12 ) were 
observed following twice-daily dosing of MK-0354 1800 
mg in both the fasted and fed states. Food appeared to 
reduce plasma C ma , but had minimal effects on AUC and 
trough (C 12h ) levels of MK-0354 when administered as 
1800 mg twice daily. 




Pharmacodynamic effects on FFA (Phase I studies) 

Compared to placebo, single doses of MK-0354 achieved 
significant dose-dependent decreases in plasma FFA levels 
over 4 hours post-dose in healthy volunteers (Fig. 2A). The 



magnitude and duration of the FFA-lowering response in- 
duced by MK-0354 for all tested doses was similar to or 
greater than that seen with Niaspan 1 g. Maximum reduc- 
tions in FFA were achieved by 1.5 to 2.5 hours (depending 
on the dose) in the MK-0354 groups and 1 hour post-dose in 



: Table 1 Mean pharmacokinetic parameters and geometric mean ratios following multiple-dose administration of MK-0354 
(multiple-dose Phase I study) 

AUG,,, ( M M ■ hour) C m „ (uM) . C i;h (uM) C 2<h QxM) T„„ (h)t T 1/2 { 

Dose (mg) Day 1 Day 7 Ratio* Day 1 Day 7 Ratio* Day 1 Day 7 Ratio* Day 1 Day 7 Ratio* Day 1 Day 7 Day 1 I 

900 qd 167 173 1.03 114 101 0.89 1.49 1.40 0.93 0.60 0.86 1.44 0.9 0.8 9.0 1 

: 1800 qd 356 359 1.01 195 191 0.98 2.61 2.76 1.06 1.35 1.22 0.90 1.0 1.1 10.9 1 

j 3600 qd 731 766 1.05 351 373 1.06 4.66 6.30 1.35 3.18 3.63 1.14 1.3 1.2 7.7 

: 1800 bid 398 487 1.22 228 235 1.03 2.87 6.16 2.15 — — — 1.0 0.9 — 

i 1800 bid fed 319 392 1.23 134 147 1.10 3.34 6.31 1.89 — — — 2.0 1.7 — 1 



dosing and 12 hours for t 
•Ratio (day 7/day 1). 
tArithmetic mean. 
tHarmor.k mean; cay 



Lai et aL Effects of a niacin receptor partial agonist 



379 




-•- Placebo: pooled across panels -V- MK-0354 900 mg (N=6) 
-A- MK-0354 1800 mg (N=6) -♦- MK-0354 3600 mg (N=6) 

MK-0354 1800 mg b.i.d. (N=8) 

Figure 2 Effects of single (A) and multiple (B) doses of MK-0354 on plasma free fatty acid (FFA) concentrations in healthy volunteers. 
Results are plotted as log of FFA fraction at baseline (standard error). Blood samples were obtained before dosing (0 hour) and at 30-minute 
intervals after admir.isiration of study drug up to 5 (single-dose study) or 6 hours (multiple-'Jose study). Data were nc: carried forward to 
impute missing values. 



the Niaspan group. Peak reduction in FFA observed after 
administration of single-dose MK-0354 300 mg was com- 
parable to that seen for Niaspan 1 g. At 5 hours post-dose, 
plasma FFA levels in the MK-0354 300 and 1000 mg 
groups returned to placebo levels, whereas FFA levels in 
the 4000 mg group remained markedly depressed. For the 
single-dose study, the weighted average FFA values (ie, 
AUC 0 _ 4h for the FFA plasma-time curves) for the MK-0354 
and Niaspan groups were significantly different than pla- 
cebo (P < 0.010 vs placebo for all groups). 

In the multiple-dose study, treatment with single (day 1) 
and multiple (day 7) once-daily doses of MK-0354 ranging 
from 900 to 3600 mg led to significant dose-related reduc- 



tions in FFA (Fig. 2B). For all MK-0354 doses, the FFA- 
lowering effects were maintained following 7 days of dos- 
ing with no evidence of tachyphylaxis. The weighted 
average FFA values (ie, AUC 0 _ 4h for the FFA plasma time 
curves) for the MK-0354 groups were significantly different 
than placebo (P < 0.010 vs placebo for all groups). 

The short sampling durations in these studies precluded 
a formal evaluation of whether plasma FFA levels re- 
bounded above predose values with MK-0354 treatment, a 
phenomenon that has been described for niacin. 20 

Lipid efjicacj (Phase JI study). Of 222 dyslipidemic patients 
who were screened for entry in the Phase II study, 156 
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(70.3%) were excluded and 66 (29.7%) were randomized 
equally to once-daily MK-0354 2500 mg (n = 33) or pla- 
cebo (n = 33) for 4 weeks. The high screen failure rate in 
this study was due to patients not meeting the creatinine 
clearance (^80 mL/min) and LDL^C (s 125 mg/dL) entry 
criteria at visit 1. In total, 60 (90.9%) patients successfully 
completed the entire double-blind treatment phase (n = 31 
and n = 29 in the MK-0354 and placebo groups, respec- 
tively). There were no clinically meaningful differences 
between the two groups with regard to the numbers of 
patients that discontinued or the reasons for discontinuation. 
Overall, the placebo and MK-0354 groups were well-bal- 
anced with respect to patient demographics and baseline 
HDL-C (mean values were 46.6 and 45.3 mg/dL, respec- 
tively) and TG values (median values were 158.0 and 150.0 
mg/dL, respectively). There was a slight imbalance between 
the two groups with respect to baseline LDL-C values 
(mean values were 139.4 and 152.9 mg/dL, respectively). 

Treatment v it). Ml .1 •( . for 4 weeks did not 
produce clinically meaningful changes in HDL-C, LDL-C, 



or TG in dyslipidemic patients (Fig. 3). The mean (95% CI) 
[median (95% a)] for TG) placebo-adjusted percent 
change from baseline at study end point for MK-0354 was 
0.4% (-5.2 to 6.0), -9.8% (-16.8 to -2.7), and -5.8% 
(-22.6 to 11.9) for HDL-C, LDL-C, and TG, respectively. 
Although the placebo adjusted change from baseline for 
LDL-C was statistically significant -9.8% (-16.8 to -2.7), it 
was not considered strong evidence of LDL efficacy. Slight 
imbalances with respect to baseline LDL between treatment 
groups suggests that this observed (unadjusted) .mean 
between-treatment difference in LDL percent change may 
be an overestimate of the true treatment effect. 

Safety and tolerabitffy (Phase I and II studies). Administra- 
tion of single and multiple oral doses (7 days) of MK-0354 
were well-tolerated in healthy male volunteers. There were 
no serious adverse events and no discontinuations due to 
adverse events in the Phase I studies. There also were no 
cli illy si nil ... abn n .lui. ii routine serum chem- 
istry, urinalysis, electrocardiograms, and physical examina- 
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tions. In the single-dose study, adverse experiences were 
generally transient in duration and mild-to-moderate in in- 
tensity. Flushing symptoms occurred rarely with MK-0354 
single 2400 and 4000 mg doses and were mild-to-moderate 
in intensity, with the exception of two subjects in the 
4000-mg group, who reported severe flushing with a rating 
of "quite bothersome" in the flushing questionnaire. Flush- 
ing symptoms with MK-0354 for doses up to 2400 mg were 
less than for Niaspan 1 g, whereas those for MK-0354 4000 
mg were similar to NIASPAN 1 g. 

In the Phase II study, MK-0354 was well-tolerated. 
There were no clinically meamngful differences between 
the two groups with regard to the incidences or types of 
adverse experiences. No serious clinical or laboratory ad- 
verse events were reported in the study and no patients 
discontinued treatment due to a clinical or laboratory ad- 
verse experience (Table 2). There were no drug-related 
creatine kinase (CK) elevations in either treatment group. 
One (3.0%) patient in the MK-0354 group who had an 
elevated alanine aminotransferase (ALT) value more than 
one time the upper limit of normal (ULN) upon entering the 
study (day 1) presented with a single ALT measurement 
more than three times ULN on day 28. There were no 
reports of any liver-related adverse events in this study. 
Treatment with MK-0354 2.5 g led to small mean increases 
in fasting serum glucose and fasting serum insulin com- 
pared to placebo (Table 2). The placebo-adjusted mean 
increases were 5.6 mg/dL (95% CI, -1.3 to 12.4) and 7.4 
^JU/mL (95% CL -0.3 tol5.1) for the fasting serum glu- 
cose and fasting serum insulin, respectively. As this study 
was not powered to definitively assess statistical signifi- 
cance for these two parameters, these findings do not con- 
clusively demonstrate a treatment effect. No patient expe- 
rienced laboratory adverse experiences of increased fasting 
plasma glucose or insulin during this study. 

There was no significant between-group difference in the 
percentage of patients reporting moderate or greater (GFSS 
>4) or severe or extreme flushing (GFSS a7) during the 
initiation phase (ie, week 1) or maintenance phase (ie, week 
4) of treatment (Table 2). 



Discussion 

This is the first published report describing the efficacy 
and safety/tolerability profile of a partial agonist of the 
niacin receptor in humans. MK-0354, a pyrazole tetrazole 
compound, was identified as a therapeutic candidate based 
on its partial agonist activity at GPR109A in in vitro exper- 

inhibit human adipocyte lipolysis (ie, decreased glycerol 
production in response to isoproterenol in vitro) but, unlike 
niacin, did not produce signaling events triggered by com- 
pounds known to induce flushing (ie, failed to induce niacin 
receptor internalization and stimulate ERK 1/2 MAP ki- 
nase). 18 In animal models, MK-0354 retained full antilipo- 



lytic activity with a greatly diminished cutaneous vasodila- 
tion response. 18 Based on these data, MK-0354 was 
advanced to clinical studies to determine whether this com- 
pound (1) could inhibit lipolysis in people without inducing 
symptoms of flushing and (2) has the beneficial effects of 
niacin on the lipid profile. 

Phase I clinical studies demonstrated that MK-0354 had 
a favorable pharmacokinetic profile and was generally well- 
tolerated in healthy volunteers. Dose-related increases in 
AUC 0 ^ (single-dose study), AUCo^j, (multiple-dose study), 
C max , Cj^, and C Mh were seen following treatment with 
single and multiple doses. The steady-state pharmacokinet- 
ics of MK-0354 were generally consistent with those ob- 
served following aciministration of single doses in healthy 
male volunteers. 

Administration of MK-0354 single doses up to 4000 mg 
and multiple doses (7 days) up to 3600 mg produced sig- 
nificant dose-related reductions in plasma FFA. In the sin- 
gle-dose study, treatment with Niaspan 1 g administered in 
the fasted state produced reductions in plasma FFA compa- 
rable to MK-0354 300 mg. The durations of the FFA- 
lowering effects of 300, 1000, and 4000-mg MK-0354 were 
similar to or greater than that seen with Niaspan 1000 mg. 
The durations of the FFA-lowering effects were maintained 
for at least 4 hours post-dose in the MK-0354 groups com- 
pared to 3 hours for Niaspan, suggesting comparable to 
more prolonged niacin receptor activation for MK-0354 
compared to extended-release niacin. In the multiple-dose 
study, the FFA-lowering response elicited by MK-0354 was 
comparable between days 1 and 7. There was no evidence of 
tachyphylaxis in the activity of MK-0354 to inhibit lipolysis 
during this period. 

Robust reductions in FFA were observed in the Phase I 
studies with doses of MK-0354 that were associated with 

to placebo, treatment with MK-0354 2500 mg led to 
minimal flushing during weeks 1 and 4. These findings 
provide evidence in humans that flushing and FFA-low- 
ering effects of niacin can be selectively modulated, and 
suggest that they may be mediated by at least partially 
distinct pathways. 21,22 

The mechanism by which niacin exerts its beneficial 
effects on plasma lipids is not fully understood, with mul- 
tiple hypotheses proposed in the literature. One longstand- 
ing hypothesis suggests that inhibition of lipolysis within 
adipose tissue is a key early even Inhibition ol >J i 
proposed to result in lower plasma TG levels by limiting the 
amount of FFA substrate available for use in hepatic syn- 
thesis of TG and VLDL. The attenuated synthesis of TG- 
rich VLDL particles may lead to reductions in LDL, as well 
as a decreased rate in HDL metabolism by limiting the 
cholesterol ester transfer protein-mediated exchange of 
cholesterol from HDL to VLDL, and TG from VLDL to 
HDL.20.23,24 Other proposed mechanisms for niacin effects 
independent of the inhibition of lipolysis heve been re- 
viewed recently. 25 
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MK-0354 2500 mg was selected for use in the Phase II 
study based on projections from Phase I data. It was esti- 
mated that at this dose of MK-0354, the extent and duration 
of FFA-lowering would match or exceed that obtained with 
2-g Niaspan, which is known to be efficacious and is the 
maximal clinical dose of that drug (data not shown). Despite 
robust reductions in FFA seen with MK-0354 at doses of 
1200 mg and higher in the Phase I studies, treatment with 
once-daily MK-0354 2500 mg for 4 weeks failed to repro- 
duce the beneficial lipid-modifying effects of niacin previ- 
ously observed in dyslipidemic patients. 

Based on available data, it is not understood why long- 
term treatment with MK-0354 failed to produce an altered 
global lipid profile similar to niacin. It should be noted that 
the FFA-lowering response of MK-0354 was not evaluated 
in the Phase II study; thus it is possible that tachyphylaxis 
occurred during the extended 4-week treatment period. This 
explanation may be unlikely because there was no evidence 
for desensitization in the FFA response following 7 consec- 
utive days of treatment in the multiple-dose Phase I study. 
Alternatively, these results may imply that mechanisms 
other than GPR109A-mediated FFA suppression contribute 
to the global lipid effects of niacin, and that MK-0354 is 
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Supplementary Methods 

Determination of cAMP levels and ERK activity 

Intracellular cAMP levels were determined under the indicated conditions with a 
radioreceptor assay using [ 3 H]-cAMP (Amersham) in CHO-K1 cells transiently cotransfected 
with the (^-adrenergic receptor and PUMA-G or HM74 in 6-well plates. 

Erk activity was determined by measuring the phosphorylation of Erkl/2. After starvation for 
12 h, CHO-K1 cells transiently transfected with PUMA-G or HM74 receptors were incubated 
under the indicated conditions for 5 minutes at 37°C Cells were lysed [50 mM Tris-HCl (pH 
7.5), 150 mM NaCl, 5 mM EDTA, 1 % (v/v) NP-40, 0,5 % (w/v) sodium desoxycholate, 0.1 
% (w/v) SDS and protease inhibitors], and samples were analyzed by immunoblotting using 
anti-phospho-ERKl/2 antibodies (Cell Signalling) and an electrochemiluminescence (ECL) 
detection system (Roche). 
Construction of PUMA-G targeting vector 

The targeting vector was constructed as shown in Fig. 3a. The open reading frame was 
replaced by a [3-galactosidase expression cassette and the HSV-tk-promotor-driven neomycin 
gene resistance cassette. For negative selection, a viral-thymidine-kinase cassette was inserted 
into the targeting vector. Gene targeting in E14.1 ES cells was performed as described 1 . 
Homologous recombinant ES cell clones were detected by PCR using the primers PUMA-G- 
sense- 1 (5 '-TCAGATCTGACTCGTCCACC-3 ") and 333-KO (5 '- 

CCTCTTCGCTATTACGCC AGC-3 ') and were confirmed by Southern Blot analysis (Spel 
digest) using the 5 'flanking probe. Single integration of the targeting vector was verified by 
Southern Blot using a neomycin probe (Bamlll digest). Two independently derived ES cell 
clones were injected into C57BL/6 blastocysts. Germline transmission was confirmed by PCR 
and Southern blot analysis. 

1 . Neubauer, H„ Cumano, A., Muller, M., Wu, H., Huffstadt, U., Pfeffer, K. Jak2 
deficiency defines an essential developmental checkpoint in definitive hematopoiesis. Cell 93, 
397-409 (1998). 
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Search Nucleotide _ jjgj for 

Limits Preview/Index History 

Display GenBank i ;K show 5 si j Send to . 

Range: from begin to end □ Reverse complemented strand Features: L|SNP graph DcDD 

□ 1: NMJ775S1 . Reports Homo sapiens G pr...[gi:41 152145] Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



JOURNAL 
PUBMED 
COMMENT 



NM_177551 2082 bp mRNA linear PRI 14-MAli 

Homo sapiens G protein-coupled receptor 109A (GPR109A) , mRNA. 
NM 177551 XM 290593 
NM_177551.3 GI:41152145 



: (human) 



: Eutelec 



Eukaryota; Metazoa; 
Mammalia; Eutheria; Euarchontoglii 

1 (bases 1 to 2082) 

Soga,T., Kamohara,M., Takasaki,J., Matsumoto, S . , Saito,T., 
Ohishi,T., Hiyama,H., Matsuo,A., Matsushime,H. and Furuichi,K. 
Molecular identification of nicotinic acid receptor 
Biochem. Biophys . Res. Commun. 303 (1), 364-369 (2003) 
12646212 

GeneRIF: HM74b has high similarity to HM74 is a receptor for 
nicotinic acid [HM74b] 

2 (bases 1 to 2082) 

Wise, A., Foord,S.M., Fraser, N . J. , Barnes, A. A., Elshourbagy, N . , 
Eilert,M., Ignar,D.M., Murdock, P.R. , Steplewski, K. , Green, A. , 
Brown, A. J., Dowell,S.J., Szekeres, P. G. , Hassall, D. G. , 
Marshall, F. H. , Wilson, S. and Pike, N.B. 

Molecular identification of high and low affinity receptors for 
nicotinic acid 

J. Biol. Chem. 278 (11), 9869-9874 (2003) 
12522134 

VALIDATED REFSEt 



This record has undergone preliminary "review of 
tne sequence, Out has not yet been subject to final review. The 
reference sequence was derived from BC027965.1 , AL698846.1 , 
BC056419.1 , AL572062.2 and CD364466.1 . 

On Jan 23, 2004 this sequence version replaced qi : 31343517 ■ 
Location/Qual 
2082 



/organism="Homo sapien 

/mol_type="mRNA" 

/db xref="taxon: 9606" 



/note="synonyms : HM74a, I 
/db_xref = "GenelD : 338442 " 
/db_xref="MIM: 609163 " 
75. . 1166 



PUMAG, Puma-c 
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/gene="GPR109A" 

/note="G protein-coupled receptor HM74a; 
go_component : integral to membrane [goid 0016021 ] 
[evidence IEA]; 

go_f unction: receptor activity [goid 0004872 ] [evidence 

go_function: rhodopsin-like receptor activity [goid 
0001584 ] [evidence IEA] ; 

gof unction: purinergic nucleotide receptor activity, 
G-protein coupled [goid 0045028 ] [evidence IEA] ; 
go_process: G-protein coupled receptor protein signaling 
pathway [goid 0007186 ] [evidence IEA]" 
/codonstart=l 

/product="G protein-coupled receptor 109A" 
/protein id=" NP 808219.1 " 
/db_xref="GI: 2917 1311" 
/db xref ^"CCDS : COS 3 .-, . 1 " 
/db xref="GeneID: 338442 " 
/db_xref ="MIM : 609163 " 
/translation="MNRHHLQDHFLEIDKKNC 
NGLALWIFCFHLKSWKSSRIFLFNLAVADFLL 
MLFMLAMNRQGSIIFLTVVAVDRYFRVVHPHHALNKISNRTAAIISCLLWGITIGLTV 
HLLKKKMPIQNGGANLCSSFSICHTFQWHEAMFLLEFFLPLGIILFCSARIIWSLRQR 
QMDRHAKIKRAITFIMWAIVFVICFLPSVWRIRIFWLLHTSGTQNCEVYRSVDLAF 
FITLSFTYMNSMLDPWYYFSSPSFPNFFSTLINRCLQRKMTGEPDNNRSTSVELTGD 
PNKTRGAPEALMANSGEPWSPSYLGPTSP" 

IN 

1 accacacaga cacacacctc cttgctggag cattcactag gcgaggcgct ccatcggact 
61 cactagccgc actcatgaat cggcaccatc tgcaggatca ctttctggaa atagacaaga 
121 agaactgctg tgtgttccga gatgacttca ttgtcaaggt gttgccgccg gtgttggggc 
181 tggagtttat cttcgggctt ctgggcaatg gccttgccct gtggattttc tgtttccacc 
241 tcaagtcctg gaaatccagc cggattttcc tgttcaacct ggcagtggct gactttctac 
301 tgatcatctg cctgcccttc ctgatggaca actatgtgag gcgttgggac tggaagtttg 
361 gggacatccc ttgccggctg atgctcttca tgttggctat gaaccgccag ggcagcatca 
421 tcttcctcac ggtggtggcg gtagacaggt atttccgggt ggtccatccc caccacgccc 
481 tgaacaagat ctccaatcgg acagcagcca tcatctcttg ccttctgtgg ggcatcacta 
541 ttggcctgac agtccacctc ctgaagaaga agatgccgat ccagaatggc ggtgcaaatt 
601 tgtgcagcag cttcagcatc tgccatacct tccagtggca cgaagccatg ttcctcctgg 
661 agttcttcct gcccctgggc atcatcctgt tctgctcagc cagaattatc tggagcctgc 
721 ggcagagaca aatggaccgg catgccaaga tcaagagagc catcaccttc atcatggtgg 
781 tggccatcgt ctttgtcatc tgcttccttc ccagcgtggt tgtgcggatc cgcatcttct 
841 ggctcctgca cacttcgggc acgcagaatt gtgaagtgta ccgctcggtg gacctggcgt 
901 tctttatcac tctcagcttc acctacatga acagcatgct ggaccccgtg gtgtactact 
961 tctccagccc atcctttccc aacttcttct ccactttgat caaccgctgc ctccagagga 
agatgacagg tgagccagat aataaccgca gcacgagcgt cgagctcaca ggggacccca 
-ag aggcgctcca gaggcgttaa tggccaactc cggtgagcca tggagcccct 
aacctct ccttaaataa ccatgccaag aagggacatt gtcaccaaga 
-caggatct ctggagaaac agttgggctg ttgcatcgag taatgtcact ggactcggcc 
aaggtttcc tggaacttcc agattcagag aatgcgattt agggaaacgg tggcagatga 
1321 gtgggagact ggttgcaagg tgtgaccgca ggaatcctgg aggaatagag agtaaagctt 
"381 ctaggcatct gaaacttttg cttcatctct gacgctcgca ggactgaaga tgggcaaatt 
141 gtaggcattt ctgctgagca gagttggagc cagagatcta cttgtgactt gttggccttc 
501 ttcccacatc tgcctcagac tggagggggc tcagctcctg gggtgatatc tagcctgctt 
1561 gtgagctcta gcagggataa ggagagctga gattggaggg aattgtgttg ctcctggagg 
i21 gagcccaggc atcattaaac aagccagtag gtcacctggc ttccgtggac caattcatct 
>81 ttcagacaag ctttagcaga aatggactca gggaagagac tcacacgctt tggttaatat 
'41 ctgtgtttcc ggtgggtgta ataggggatt agccccagaa gggactgagc taaacagtgt 
iOl tattatggga aaggaaatgg cattgctgct ttcaaccagc gactaatgca atccattcct 
.8 61 ctcttgttta tagtaatcta agggttgggc agttaaaacg gcttcaggat agaaagctgt 
acctc tgtttgcttt taacattaaa agggaaatgt gcctctgccc cacagttaga 
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1981 ggggtgcacg ttcctcctgg ttccttcgct tgtgtttotg tacttaccaa aaatctacca 
2041 tttcaataaa ttttgatagg agacaaaaaa aaaaaaaaaa aa 
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-coupled receptor 109A [Homo s 
NP_808219 XP_290593 
NP_808219.1 (31:29171311 
REFSEQ: accession NM 177551.3 



PRI 14-MAY-2005 



JOURNAL 
PUBMED 
COMMENT 



; (hun- 



; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires ; Primates; Catarrhini; 
Hominidae; Homo. 
1 (residues 1 to 363) 

Soga,T., Kamohara, M. , Takasaki,J., Matsumoto, S . , Saito,T., 
Ohishi,T., Hiyama,H., Matsuo,A., Matsushime,H. and Furuichi,K. 
Molecular identification of nicotinic acid receptor 
Biochem. Biophys. Res. Commun. 303 (1), 364-369 (2003) 
12646212 

GeneRIF: HM74b has high similarity to HM74 is a receptor for 
nicotinic acid [HM74b] 



> 363) 



Wise, A., Foord/S.M., Fraser,N.J., Barnes, A. A., Elshourbagy, N. , 
lock, P. R., Steplewski,K., Green, A., 
:ekeres, P.G. , Hassall, D.G. , 



Eilei 



, Igna 



n,A.J., Done 11, 
Marshall, F.H. , Will 
Molecular identifi< 
nicotinic acid 
J. Biol. Chem. 278 
12522134 

VALIDATED REFSEQ : ' 



E high and lc 
369-9874 (20C 



refere 



ce was derived fror 
, AL572062.2 and CD36446I 



BC027965.1 , AL69E 



i replaced gi: 29214333. 



/map="12q24.31" 
1. .363 

/product="G prot 
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/coded_by="NM_177551.3:75. .1166" 

/note="go_component: integral to membrane [gold 0016021 ] 
[evidence IEA] ; 

gof unction: receptor activity [goid 0004872 1 [evidence 
IEA] ; 

go_function: rhodopsin-like receptor activity [goid 
0001584 ] [evidence IEA] ; 

go_f unction: purinergic nucleotide receptor activity, 
G-protein coupled [goid 0045028 ] [evidence IEA] ; 
go_process: G-protein coupled receptor protein signaling 
pathway [goid 0007186 ] [evidence IEA] " 

- r-" r _ r _ " 
/db xref="GeneID: 338442 " 
/db_xre f ="MIM : 609163 " 

1 mnrhhlqdhf leidkknccv frddfivkvl ppvlglefif gllgnglalw ifcfhlkswk 

61 ssriflfnla vadflliicl pflmdnyvrr wdwkfgdipc rlmlfmlamn rqgsiifltv 

121 vavdryfrvv hphhalnkis nrtaaiiscl lwgitigltv hllkkkmpiq ngganlcssf 

181 sichtfqwhe amfllefflp lgiilfcsar iiwslrqrqm drhakikrai tfimvvaivf 

241 vicflpsvvv ririfwllht sgtqncevyr svdlaffitl sftymnsmld pvvyyfssps 

301 fpnffstlin rclqrkmtge pdnnrstsve ltgdpnktrg apealmansg epwspsylgp 

361 tsp 
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olysis via the activation of a GfCoupled receptor may con- 
.i ui uysiipiaemia proaucing a ae- tribute (2-4). It has been postulated that a redaction in free 
of a range of cardiovascular risk fatty acids liberated from adipose tissue results in a reduction 
narked elevation of high density of hepatic triglycerides available for very low density lipopro- 
in mortality. The precise tain and low density lipoprotein synthesis, which in part ez- 



; r ZitZ T - ZT • -1 mHltillk add mm ^"te our underetanding of its mode of 

™J Z ™ moIecute ' we ■ ^»tesy to identify this receptor. To 
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G.-G proteins. Here we describe the identification of the T , 8a * ,tc " we ™ Beiectsi bBsed "? ft ™ 

G protein-coupled receptor HM74 as a low affinity re- f reHes ftr a "■t 101101 «™»™f{ <*<>rcr3e. R«*ntly, the phar- 

ceptor for nicotinic acid. We then describe the subse- ™«°l°'i™l sites of action of nicotinic acid were shown to be 
qnent identification of HM74A in follow-up bioinformat- restricted to adipose tissue and spleen (6). Therefore, to 

ics searches and demonstrate that it acts as a high identify this nicotinic and receptor, we selected a subset of 10 

affinity receptor for nicotinic acid and other compounds "Than G protein-coupled receptors, which by mRNA distribu 

with related pharmacology. The discovery of HM74A uon analysis (TaqMan) exhibited significant expression levels 

as a molecular target for nicotinic acid may facilitate in both adipose tissue and spleen. These receptors were then 

dyslipidemia. measurement of a functional response (GTPyS 1 binding) fol- 

. lowing nicotinic acid treatment. This paper describes the iden- 
tification of HM74 as a low affinity receptor for rnactinic acid 

Nicotinic acid has been used in the treatment of dyslipidemia and the subsequent indication of HM74A, a high affinity reoep- 

for many years, producing a very desirable modification of tor for meotinic add. ThB ide "" " 
multiple cardiovascular risk factors, increasing high density 
lipoprotein, and decreasing very low density apoprotein, low 
density, hpoprotein, triglycerides, and lipoprotein (a), which 
results in a reduction in mortality (1). Despite its long history 
of clinical use, the precise mechanism of action of nicotinic acid hta^prffrn - st? 

is unknown, although it is believed that inhibition of adipocyte J^^a* 

tn. ["SIGTP^S (1160 Ci/mmol) and l5,6-"Hlnicotinic add ) 

loD wero purchased from Amersham Biosciences and Biotrcn' 

34 solely to respectively. Pertussis toxin was from Sipia-Aldrich. Aripimox, Ac 
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agonists at HM74A. These compounds have also been reported receptor and may expedite the d 
to produce a pharmacological effect resembling that of nicotinic hypolipidemic drug molecules, 
acid in rat and human studies (14-17). The other compounds 
identified that displace nicotinic add from HM74A, 5-methyl 
pyrazole-3-carboxylic add, nyridine-3-carb(ayuc acid, and '■_ 
5-methyl nicotinic add, have aU previously been shown to I 
inhibit adipocyte hpolysis (2, 23). Nicotinamide, which unlike > 
nicotinic acid produces no alteration in lipoprotein profiles (22), ! 
acted only as a very weak agonist at HM74A. Indeed, nicotin- 
amide was -lOOO-fbld less potent than nicotinic add, a level of 

■it nicotinic acid fej. i aSSjJtai 




would appear that potency at HM74A is linked with their 

We have demonstrated that HM74A is a high , 
ceptor for nicotinic add and believe that this receptor is a J- 

apeutic effects observed with nicotinic acid. Nicotinic add is 10. 

B^vTa." iTcmS. L, WHteny, M. S, White, 1. 0. M, Watn, HA, 
12. to, D. K, Nguyen, T, K a. Chng, H.. Vuiti. W. B.. Arkbitto, 0.. 

re unable to identify rodent ortho- u a c 7^ c ^^^i^'^iiS^^i^^ii 
loguesofHM74usingconventionalgenedonmgstrategie6and CharvuU l, '233-241 

bioinfbrmatics searches. This suggests that in humans HM74 » h ^ ) ? £££^°Z 

may be the result of a relatively recent gene duplication event. 1B crtpstdi, G., Avoxsw. p!*d*bL , ~ 

Furthermore, of the compounds tested, only Arifran exhibited c.1,' sSm, A. vdb», s.'"«ad 
activity at HM74. In fact, Acifran is the first molecule that we ' g .„.,^.„ f ,„, „ 

have identified to date that exhibits significant potency at KaAtA^SLlfxW. 

HM74. Because of the high degree of homology between "■ H^nb.UU D. W 

HM74Aand HM74 and the exi«*">~ rf M»M» li . ^ . 
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I. Worksharinq Initiatives & Accelerated Examination 



Worksharing Initiatives 

o Patent Prosecution Highway (PPH) Program 
o New Route 

o Strategic Handling of Applications for Rapid Examination (SHARE) 

o TriWay 

o PCT Partnerships 

Accelerated Examination Program 

1. Patent Prosecution Highway (PPH) 

The goal of the PPH is to allow an applicant to "fast-track" prosecution in the second 
office, when the first office allows one or more claims. The second office gets the 
search and examination results from the first Office before conducting its 
examination. Applicant benefits by getting the examination results faster. 

If the USPTO is the OFF and the U.S. application contains claims that are determined 
to be allowable, applicants may request to ha\e the corresponding application filed in 
the OSF or advanced out of turn for examination in the OSF. 

If the JPO, UKIPO, CIPO, or KIPO is the OFF and the application contains claims 
that are determined to be allowable, applicant may petition to make the U.S. 
application special under the PPH (pilot) program. 

2. New Route 

The New Route Pilot Project is a pilot program between the United States Patent and 
Trademark Office and the Japan Patent Office (signed 24 January 2008). The new 
route is a work-sharing proposal. By filing an application in one member office- 
deemed a filing in all member offices. All designated second offices get the search 
and examination results from first Office prior to "national stage." 

Two filing scenarios for eligibility in program. 

1. A priority application that is filed in the first office and a PCT application 
claiming priority to that application is filed with the same first office as the PCT 
receiving Office (RO). 
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2. There is no priority application. A PCT application that is filed with the PCT RO 
of the first office 

When the USPTO is the office of first filing an applicant may participate in the pilot 
by filing a request in the JPO. www.jpo.go.jp/torikumi e/japan usa newroute_eJitm 
The applicant must also notify the USPTO. 

The other scenario where the JPO is the office of first filing (U.S. Application is a 
national stage entry of a PCT application filed with the JPA as the PCT receiving 
office. The PCT must either contain a priority claim to a single priority application 
filed in the JPO or contain no priority data. 

For more details please refer to the link of a document on the USPTO website. The 
document is s pre-OG notice and can be obtained by doing a search on the USPTO 
homepage - "new route pilot." 

hup „A1 i>A „ij_ -12 _« JLi'LL„ J.J.^„ili?l.llIi.!iLi!iiL 1 „ t „mi.„iJ.i!'i_.IliLLiiI:l l 

8.pdf 



3. St rategic Handling of Applications for Rapid Examination (SHARE) 
SHAKE is a proposal to implement a policy of prioritizing search and examination of 
first filings, with the stated goal of leveraging the w ork of the Office of First Filing 
(OFF) to enhance the throughput and quality at the Office of Second Filing (OSF). 

The SHARE proposal would prioritize examination of applications by giving 
precedence in examination of applications filed with the OFF. 

SHARE has a goal of leveraging work sharing to the maximum extent possible 
consistent with appropriate examination under each Office's statutory framework. 



4. TriWay 

USPTO initiative to leverage the expertise of each Office in searching its own 
documentation and/or documentation in its native language (e.g., Japanese 
documentation searched by JPO) 

Each Office searches corresponding application and provides results to other offices 
for use in examination 



5. PCT Partnerships 

Outsourcing of PCT applications (Chap. I). 
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Designating alternative search authority for US applicants filing in Receiving Office 
/US or RO/IB - EPO and Korea. 



6. Accelerated Examination Program 

GOAL: Achieve a final decision by the examiner within 12 months from the filing 
date, effective August 25, 2006. Petitions prior to this date are excluded. 

The new requirements apply to all petitions to make special, except for: petitions to 
make special for (i) Age and health or (ii) Patent Prosecution Highway. 

The application must be: filed electronically, be complete at filing, contain 3/20 total 
claims or fewer directed to a single invention, include a petition, and fee unless the 
claims are directed to environmental quality, energy, or countering terrorism. 

Please refer to the power-point presentation for more information. 

2. IP Protection of Plants in the US 

Statutes: 

1. Plant Patent Act (1930) 

35 U.S.C. §§ 161-164 

2. Plant Variety Protection Act 
7 U.S.C. §§ 2321 et seq. 

3. Utility Patent to a Plant 
35 U.S.C. §§111 

Plant Patent Act (PPA ) 
35 U.S.C. 161: 

"Whoever invents or discovers and asexually reproduces any distinct and new variety 
of plant, including cultivated sports, mutants, hybrids, and newly found seedlings, 
other than a tuber propagated plant or a plant found in an uncultivated state, may 
obtain a patent ..." 

History 

The PPA overcame the two obstacles to patentability: "product of nature" 
doctrine by clarifying that "a plant discovery resulting from cultivation is unique, 
isolated, and is not repeated by nature..." The second obstacle was enablement, 
because at the time of enactment a written description could not enable a person to 
make a plant. 

The PPA relaxed the enablement requirement by specifying that a plant patent 
shall not be declared invalid for failing to comply with 35 USC 1 12 if the description 
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is as complete as is reasonably possible. The scope of protection is for a single plant 
and asexual progeny. 

Requirements for Patentability 

1. The plant is new and distinguishable from other known varieties. 

Lack of Novelty: Description of the plant in a printed publication, combined with 
public availability (anywhere) more than 1 year prior to filing for U.S. patent (In re 
Eisner, 381 F.3d 1 125, 72 USPQ2d 1038 (Fed. Cir. 2004). 

2. Plant description is as complete as is reasonably possible 
Claim: 

A Petunia plant substantially as described and illustrated in the specification herein. 

Plant Variety Protection Act (PVPA ) 

Enacted in 1970, and amended in 1994. 

Plain must be new. distinct, uniform and stable. 

In the U.S. the Act applies only to sexually reproduced plants and tuber 

propagated plants. 

20-25 year protection from the date of grant. 
Breeder's exemption, farmer's exemption. 

Requirements for PVP: 

Novelty - The plant has not been sold or otherwise disposed of for purposes of 

exploitation for more than one year in the United States, or more than four years 

in any foreign jurisdiction (six years for trees and vines). 

Distinct - distinguishable from publicly known varieties - morphological, 

physiological, or other characteristics (e.g., commercially valuable 

characteristics). 

Utility Patent 

Possible to protect varieties having specific traits, plant parts, and methods of 

producing or using plant varieties. 

Diamond v. Chakrabartv . 447 U.S. 303 (1980). 

Ex Parte Hibberd . 227 USPQ 443 (PTO Bd. Pat. App. & Int. 1985). 

Ruled that seeds, plant tissue cultures, and the plant itself are patentable subject 

matter under the utility patent statute. 

J.E.M. Ag Supply, Inc. v. Pioneer Hi-Bred International, Inc. . 534 U.S. 124, 60 
USPQ2d 1865 (2001), (Supreme Court held newly developed plant breeds fall 
within the scope of §101, and utility patents are not precluded by the parallel PPA 
and PVPA Acts). 

Claims 

Plants, Plant organs or tissue, Pollen, Ovules, Tissue or cell culture, Seeds. 
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Plant Utility Patent (Examples) 

1. Isolated plant polynucleotides and polypeptides. 

2. Isolated plant regulatory elements (e.g. promoter, transcriptional elements). 

3. Expression cassettes or vectors. 

4. Transgenic plants having a novel phenotype. 

5. Products produced from transgenic plants. 

Method Claims 

1. Methods of breeding novel/nonobvious plants using traditional methods. 

2. Methods of molecular plant breeding. 

3. Methods of producing a transgenic plant having a novel phenotype. 

4. Novel plant transformation methods. 

5. Methods of plant cell and tissue culture. 

Plant Utility Patent Representative Claims 

Claim 1. Seed of plant variety NN deposited as ATCC Accession No. . 

Claim 2. A plant grown from the seed of Claim 1. 
Claim 3. An isolated DNA encoding protein X. 

Claim 4. A method of making a transgenic plant having phenotype Y comprising 

transforming a plant with said DNA of Claim 3. 

Claim 5. A transgenic plant produced by the method of Claim 4. 

Utility (35 USC § 101) 

A patent application must set forth a utility that is: 

Specific, Substantial (Real-World), and Credible (Reliability of the statement 
based on the logic and facts that are offered by the applicant to support the assertion 
of utility). 

Anticipation/Novelty 
Does the prior art teach: 

A plant variety with the same characteristics? 

an isolated DNA as claimed? 

a method of making a transgenic plant comprising the isolated DNA as claimed? 
Dependent on the breadth of the claims 

Non-Obviousness 

Are the characteristics of the claimed plant variety obvious over a prior art variety 
when grown under different conditions? 

Are the characteristics obvious morphological variants? 
Is the claimed DNA suggested by the prior art? 

If so, is there a reason to produce a transgenic plant comprising the DNA? 

Is there an expectation of success in obtaining a transgenic plant with phenotype 

Y? 
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Evidence of Possession & Reduction to Practice 

Actual reduction to practice is not always required. 

Deposit of biological materials is not a substitute for written description. 

Genus/Species 

Are the species that are described representative of the claimed genus? 
Does the applicant describe structural features that are unique to the claimed 

Applicant may need to include structural as well as functional claim language. 
Is the phenotype of the transgenic plant described? 

Enablement (35 USC § 112- 1st) 
Has the applicant taught how to use the plant variety, i.e. its agronomically useful 
phenotypic characteristics? 

Has the applicant taught how to use the claimed DNA? 

lias Applicant taught isolated DNAs? 

■ How many DNAs has the applicant isolated? 

■ Has the applicant provided specific guidance for isolation of other 
functionally related DNAs, including structurally unrelated DNAs? 

Applicant may need to include structural as well as functional claim language. 
If the DNA is not enabled throughout the scope of the claim, the method of 
making a transgenic plant is not enabled throughout the scope of the claim. 
Has Applicant provided guidance for making a transgenic plant having phenon pe 
Y? 

I lave related genes resulted in phenotype Y upon expression in plants? 

An invention may support both a utility patent and a plant patent, so long as the 

subject matter protected by the two patents is not identical. 

Utility Patent- may be useful when the invention is not limited to a particular 

variety or to obtain method claims. 

Plant Patent- may be useful where it is difficult to meet the written description or 
enablement requirements of a utility patent. 

MPEP1613 Right of Priority Based upon Application for Plant Breeder's Rights 
According to 35 L'.S.C. 119(f). an application for a patent may rely upon an 
application for plant breeder's rights filed in a WTO member country (or in a foreign 
UPOV Contracting Party) for priority under 35 U.S.C. 119(a) through (c). 

•htt p://www.uspto.gov/web/offices/pac/plant/index.html 

*' J^_i_j__\ 1 LlL _'_!__!_ 

♦ http://www.am - ns.l <.- 0 s „- , ■ l". i i t.- P\Pindex.htm 
•571-272-1600 - Technology center 1600 directory 
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3. Patent Applications: Biotechnology & Mechanical 

Inte.rse.ciinn of Kiait rlmoloxy and Mechanical Arts 

Class 435 is a biotechnology class associated with the mechanical arts. Class 

contains over 172,000 patents & published applications in class 435; 

Over 8,000 disclose at least one of the following delivery devices: stent, prosthetic, or 

prosthesis. 

o Class 623 is a mechanical class associated with biotechnology arts. Prosthesis 
parts, aids and accessories. 

o About 30,000 patents & published applications, including stents, prosthetics and 
prostheses. 

o Stents and prosthetics are devices found in the mechanical art that can be used for 
delivery of pharmaceutical or medicinal compositions. 

o Example: Stents are coated with therapeutic compositions such as anti- 
thrombotics, antibiotics, and anti-inflammatories. 

Obviousness 

o If a therapeutic composition is disclosed in the prior art (e.g., anti-thrombotics or 
atHi-inl'lanimalories) and the stem is not novel the combination may be obvious. 
Claim: 

A vascular stent graft comprising: 

o a biologically active surface which exhibits cell attachment activity and growth 
activity, the surface having linked thereto the expressed protein of a vector containing 
a DNA sequence of cDNA coding for the A chain of laminin. 

Classification 

I. Controlling Claim 

If the claimed inventions classified separately, the controlling claim. : 

a) Determines the class for the original classification and, 

b) Determines the class where a patent application is to be assigned for 
examination 

The controlling claim is determined by the principles arranged in order of 

(1) The Most Comprehensive Claim 

(2) Hierarchy of Categories of Subject Matter 

(3) Superiority of types of subject matter 

(4) Class Superiority 

Most Comprehensive Claim 
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A claim to a combination will take priority over a subcombination claim or a 
claim that merely narrows an element of the combination. 

Example: 

1. A coating for a vascular graft having a polymeric external surface comprising: a 
biologically active surface which exhibits cell attachment activity and growth 
activity, said surface having linked thereto the expressed protein of a vector. 

2. The coating of claim 1, wherein said vector contains a DNA sequence of cDNA 
coding for the A chain of laminin. 

3. The coating of claim 1, in combination with a vascular graft. 

Claim 1 is the most comprehensive claim and would be classified and sent to the 
appropriate art unit. A Supervisor in the art unit can transfer the application to 
another art unit that could "best examine" the application. 

Reasons Supporting a Transfer of an Application 

An application containing a hybrid claim a product is defined merely in terms of the 
process for producing it (product by process). 

Where an application properly assigned to a mechanical class contains at least one 
claim to mixed subject matter, a part of which is biotechnical, the application may be 
assigned to the appropriate biotechnology art unit for examination. 

PCT Applications 

II" a U.S. national application was examined, then the PCT application that claims 
priority to the national application will typically be assigned to the same examiner. 

Otherwise if the U.S. national application and a corresponding PCT application 
are co-pending then both applications will be assigned, search and examination, to the 
examiner to whom the PCT application would normally be assigned on the basis of 
the first claimed invention, or to the examiner's art unit in his/her absence. 

Resources for Classification include MPEP 902-903.09(a), and the Examiner's 
Handbook to the U.S. Patent Classification System. Available online at: 

www.uspto. gov/web/offices/pac/dapp/sir/co/examhbk/index.htm . 

Within the overlap of biotechnology and mechanical arts, an issue sometimes 
occurs wherein a claim recites an apparatus with certain elements "attached to" the 
human body or specific body parts. 

Functional Recitations 

Limitations to parts of the human body presents no problem as long as the language is 
recited in the format "adapted to be attached" or "for attachment to" or in some 
similar way which does not positively set forth the human body or portions thereof as 
part of the claimed subject matter. 
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Claimed Combination 

In situations where the portion of the human body is actually part of the claimed 
combination? 

MPEP 2105- Patentable Subject Matter 
Animals 

On April 7, 1987, the Commissioner of Patents and Trademarks issued a notice on 
the policy - the Office "would now consider non-naturally occurring non-human 
multi-cellular living organisms, including animals, to be patentable subject matter 
within the scope of 35 U.S.C. 101." 

A "claim directed to or including within its scope a human being is prohibited. Thus, 
when a claim is drawn to an apparatus "attached to" the human body or any part of 
the body it will be rejected under 35 U.S.C. 101. 

1 12 1 st Paragraph - Claims that contain language "attached to" a part of the body do 
not inherently raise questions of enablement or indefiniteness. 

Acceptable 

An intravascular stent that is permanently implanted in the vessel lumen of a patient 
and which is used for locally delivering genes in a vessel comprising: (a) a substrate, 
(b) a coating adhering to the substrate, and (c) a genetic material which is adsorbed to 
the surface of the coating, wherein the coating comprises a matrix of randomly 
interconnected protein molecules comprising one or more species of protein. 

Unacceptable 

An intravascular stent Jbr permanent implantation in the vessel lumen of a patient and 
which is used for locally delivering genes in a vessel comprising: (a) a substrate, (b) a 
coating adhering to the substrate, and (c) a genetic material which is adsorbed to the 
surface of the coating, wherein the coating comprises a matrix of randomly 
interconnected protein molecules comprising one or more species of protein. 



4. Enablement in Claims to Therapeutic Treatment 

•Prodrugs 9204 Patents 
•Metabolites 4340 Patents 
•Polymorphs 1291 Patents 
•Crystals 12,639 Patents 
•Solvates 11043 Patents 
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Definitions 

In chemistry, a derivative is a compound produced from an original compound 
either directly or by modification or partial substitution of the original compound core 
or a compound that can be imagined to arise from another compound, if one atom is 
replaced with another atom or group of atoms. The latter definition is common in 
organic chemistry. In biochemistry, the word is used about compounds that at least 
theoretically can be formed from the original compound. 

Most frequently, compounds are set forth in the claims of patent applications 
along with one or more derivatized forms of the compounds claimed. Some of the 
most common derivatized forms of compounds seen in patent applications include: 

Salts Metabolites/Prodrugs 

Isomers Crystals/Polymorphs 

Analogues Solvates/Hydrates 

Salts : Ionic compounds in which cations and anions combine to form electrically 
neutral products. 

Isomers : Compounds with the same molecular formula but different structural 
formula. There are structural isomers and stereoisomers. An example of a structural 
isomer is a compound with a C=C (double bond) with one halogen attached to each 
carbon. The halogens could be attached on the same side of the double bond (cis 
isomer) or the halogen atoms could be on opposite sides of the double bond {trans 
isomer). Because the double bond does not rotate, the cis and trans isomer cannot be 
inter-converted. Structural isomers have different physical properties. 



Analogues (Analogs) : Compounds in which one or more individual atoms have been 
replaced, either with a different atom, or with a different functional group. Another 
use of the term in chemistry refers to a substance which is similar in structure and/or 
function to another substance. 

Metabolites : Any substance produced by metabolism or by a metabolic process. 

Prodrug : A compound resulting from modification of a biologically active compound 
that will liberate the active form via biotransformation. 

Crystal : A crystal is a solid in which the constituent atoms, molecules, or ions are 
packed in a regularly ordered, repeating pattern extending in all three spatial 
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dimensions. 

Polymorph : Crystals which have the same chemical composition but different 
internal structure, including different unit cell dimensions and different crystal 
packing. Problems can occur when another company finds another polymorph that 
wasn't claimed. 

Issues related to polymorphs have been litigated at the Federal Circuit usually 
after a generic company files an AND A or NDA. (see Smithkline v. Apotex, 403 F.3d 
1331 (Fed. Cir. 2005). involves pseudopolymorphs (hydrates) of the pharmaceutical 
drug. 

Note: Jeff Lindeman, Chair of the Chemical Committee, presented at AIPLA meeting 
- Patent Practice Advanced Chemical and Biotechnology - on the topic of 
polymorphs in 2006 "Patenting Polymorphs - Claiming Form over Substance." 

Solvates : Crystalline solid adducts containing solvent molecules within the crystal 
structure giving rise to unique differences in physical and pharmaceutical properties 
of the drugs.. 

Hydrates :Crystalline solid adducts containing water molecules within the crystal 



Prima Facie Case: Wands Factors 

•(A) The breadth of the claims; 

•(B) The nature of the invention; 

•(C) The state of the prior art; 

•(D) The level of one skilled in the art; 

•(E) The level of predictability in the art; 

•(F) The amount of direction provided by the inventor; 

•(G) The existence of working examples; and 

•(H) The quantity of experimentation needed to make or use the 
invention based on the content of the disclosure. 

Specific technical reasons why the examiner doubts the invention is enabled are 
always required when establishing a prima facie case of lack of enablement. 



The nature of the invention, predictability in the art and state of the prior art 



Preparation of salts of compounds are often routine and predictable in organic 
chemistry and the pharmaceutical arts. 

While salts may be routine to make, the use of derivatives must be considered as well. 



Sails 
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Salts of compounds are rarely an enablement issue. 

Isomers 

The two types of isomers are structural isomers and stereoisomers. 

Two compounds are considered structural isomers is they have the same molecular 

formula but different connections between atoms (bonding). 

Two compounds are considered stereoisomers if they have the same molecular 
formula, the same connections between atoms, but different arrangements of the 
atoms in three dimensional space. 

Enablement usually resides in the recognition of the isomer and the successful 
resolution of the racemate. 

Analogues 

Compounds of this class are usually improved versions of a 'pioneer' drug with 
pharmacological, pharmacodynamic or biopharmaceutical advantages over the 
original compound. 

Direct analogue design involves straightforward molecular modifications, such as the 
synthesis of homologues, vinylogues, isosteres, modified ring systems and twin drugs 
(homodimers). 

As a rule, the basic scaffold is conserved or only slightly modified. 
Structural analogues may be compounds originally prepared from a novel lead but for 
which biological assays revealed totally unexpected pharmacological properties. 
Observation of a new activity can be purely fortuitous but can also result from 
planned systematic investigations. 

Structural analogues often originate from those serendipitous discoveries that often 
happen during clinical investigations. 

Structural analogues can also result from a systematic application of multi-target 
screening large series of structurally similar compounds. 

Crystalline/Polymorphic Forms of Compounds 

Most drugs are used in crystalline form. 

The arrangement of molecules in a crystal determine its physical properties. 
Physical properties of a drug affect its performance. 

Compounds that crystallize as polymorphs exhibit a wide range of different physical 
and chemical properties including melting point, solubility, density, hardness, crystal 
shape and spectral properties. 

Pharmaceutical processing (temperature, pressure, relative humidity) encountered 
during drying, granulation , milling and compression affect physical properties of 
crystals making consistency in products difficult. 

Pharmaceutical processing (temperature, pressure, relative humidity) encountered 
during drying, granulation , milling and compression may affect crystalline structure, 
making consistency in products based on structural order difficult to determine and 
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physical properties difficult to maintain. 

Characterization of crystals/polymorphs introduce problems which include but are not 
limited to: 

• The degree of disorder introduced into the lattice structure during pharmaceutical 
preparation of the drug; 

• The difficulty in calculating the amount of a single crystal or polymorphic form 
from a mixture of crystalline forms; 

•The challenges to Identify the solid form of the active ingredient in formulated 
products; 

•The transient nature and instability of various polymorphic and crystalline forms of 
active agents. 

Metabolites/ Prodrugs 

•Metabolites may be activated in vivo into the active form of a drug by the 
attachment, rearrangement or removal of some functional group(s) attached to the 
compounds core. The compound may or may not be modified structurally. 

• The biological (in vivo) transformation may facilitate transport to the active site or 
activation of the drug's therapeutic properties. 

•Prodrugs are compounds which are structurally modified which changes the 
compounds physicochcmical properties. 

•The conversion of a metabolite or a prodrug may occur via a variety of reactions, the 
most common being hydrolytic or enzymatic cleavage. 

•Many aspects of drug metabolism are of interest to medicinal chemists and should be 
considered when determining the efficacy of metabolites and prodrugs, such as: 

(i) the chemistry and biochemistry of metabolic reactions involved in the conversion 
of the metabolite or prodrug into the active form of the compound. 

(ii) the changes in the compound based upon biotransformation of the metabolite or 
prodrug. 

(iii) predictions of drug metabolism based on quantitative structure metabolism 
relationships, modeling of enzyme sites and expert systems has advanced 
substantially in the last decade. 

(iv) metabolites and prodrugs are compounds which have been or will be modified 
which will be subsequently modified in vivo (via metabolic reaction) to provide 
biologically active compounds. 

(v) physiochemical properties of the parent compound are altered to prepare 
metabolites/prodrugs which influence acidity, basicity, lipophilicity, drug 
permeability, dosage choice, toxicity, stability and localization of the parent 
compound. 

(vi) the most serious consideration of the metabolite/prodrug is the change to the 
compound core because a prodrug is most often a new drug and therefore requires 
extensive and costly studies to determine safety and efficacy. 
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Solvates/Hydrates 

■It has been estimated that approximately one-third of pharmaceutically active 
substances are capable of forming hydrates. 

•Solvates differ in crystal packing and molecular conformation as well as lattice 
energy. 

•Crystalline states of compounds vs. pharmaceutical compositions may require 
consideration of phase transformation during formulation of compositions. 
•Predicting the formation of solvates and hydrates of a compound and the number of 
molecules of water or solvent incorporated into the crystal lattice of the compound is 
challenging. 

•The reactions and processing involved in the preparation of solvates and hydrates 
cannot be generalized for a series of related compounds since each solid compound 
responds uniquely to solvate or hydrate formation 

•Pharmaceutical processing (temperature, pressure, relative humidity) encountered 
during drying, granulation , milling and compression affect crystalline structure, 
which may make consistency in products based on structural order difficult to 
determine and physical properties difficult to maintain. 

•Rach solid compound responds uniquely to the possible formation of solvates and 
hydrates and generalizations cannot be made for a series of related compounds 

Pharmaceutical processing (temperature, pressure, relative humidity) encountered 
during drying, granulation , milling and compression affect crystalline structure, 
making consistency in products based on structural order difficult to determine and 
maintain. 

Consideration of hydration/dehydration of active agents requires consideration of 
conditions during processing, proper packaging, acceptable temperature ranges for 
shipping and storage, making selection of the specific solid form of the drug critical. 

WANDS FACTOR: Direction provided by the inventor and examples. 

Questions of enablement mar arise when : 

•There are no adequate representations advanced in the specification teaching how to 
make and use the derivatives such as analogues, prodrugs, metabolites, solvates and 
hydrates. 

•The disclosure fails to direct the skilled artisan to relevant prior art teachings which 
would correlate modification of a compound in a manner which could be extrapolated 
to compounds set forth in a patent application' s claims. 

•When the disclosure does not set forth in full, clear and exact terms the identity and 
location of modifications to the compound. 
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Patents Issued with Derivatives listed below in the Claims since 2000 



5. Enablement in Claims to Therapeutic Treatment 

1. In re Gardner, 427 F.2d 786, 166 USPQ 138 (C.C.P.A. 1970) 1 (Not Enabled). 
Applicants had claimed a pharmaceutical composition having antidepressant activity. 
The specification, however, lacked the disclosure of the proper dosage, working 
examples, and an animal model. Rejected by examiner, affirmed by the Board. On 
appeal Appellants, relying on an affidavit, argued that efficacy in a rat model 
correlated to antidepressant activity in man, and that the proper dosage would have 
been within the skill of a phannacologist. 

The court - "In effect, by [claiming therapeutic activity, applicants] are claiming 
in terms of use. It behooves them, therefore, to disclose how to use, as section 1 12 
ordains 

2. In re Jolles, 628 F.2d 1322, 206 USPQ 885 (C.C.P.A. 1980) (Enabled). 
Applicant's claimed pharmaceutical compositions and methods of treating acute 
myeloblastic leukemia in humans by administering compositions of naphthacene 
derivatives. The specification discussed the structural similarities of the derivatives 
to daunorubicin and doxorubicin. 

The applicant submitted evidence of: clinical treatment of patients with acute 
myeloblastic leukemia and evidence showing in vivo antitumor activity in mice (b) 
mouse tests on sarcoma tumors and leukemia of eight structurally similar compounds, 
one of which was the same as tested clinically. The examiner asserted that the 
invention was not enabled because utility was non-existent, however, the examiner 
did not provide documentary evidence. 

The Board affirmed the examiner without providing documentary evidence. 
Evidence showing successful in vitro testing supplemented by similar in vitro and in 
vivo activities of structurally similar compounds (Cross, 753 F.2d at 1051, 224 USPQ 
at 748); and by evidence showing in vivo antitumor activity in mice, combined with a 
disclosure that the claimed compounds had higher antitumor activity than a related 
compound known to have antitumor activity (Brana, 51 F.3d at 1567, 34 USPQ2d at 
1442). 



1 This case was cited in Smithkline Beecham Corp. v. Apotex Corp., 365 F.3d 1306, 70 USPQ2d 1737, 1743 
(Fed. Cir. 2004) (The test for indefmiteuess ... depends on whether the <■ laim delineates to a skilled artisan 
the hounds of the invention. ... I ■ ven if a claim is broad enough to embrace undetectable trace amounts of 
the claimed invention, "[h]readth is not mdefiniteness." In re Gardner, 427 F.2d 786, 788 [166 USPQ 138] 
(CCPA 1970). 
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3. In re Bundy, 642 F.2d 430, 209 USPQ 48 (C.C.P.A. 1981), (Enabled). 
Claims drawn to prostaglandin E analogs. 

Specification disclosed biological activities of natural PGEs therapeutic uses relying 
on the biological activities unexpected increase in the analogs' biological activity. 

However, there were no working examples included in the specification. 
The examiner found a lack of enablement citing a reference stating that "small 
changes in prostaglandin structure could alter potency or induce diametrically 
opposed "pharmacological effects." 

Held: The evidence of change in pharmacologic activity was related to PGF, not 
PGE. The discussion of PGE related only to a matter of degree of potency. 
Gardener was distinguished due to claims to compounds without recitation of use 

Claims to compounds or compositions that do not recite an intended use need only 
one enabled use. Evidence of unpredictability must be sufficiently related to the 
claimed invention. 



4. Rasmussen v. SmithKline, 413 F.3d 1318, 75 USPQ2d 1297 (Fed. Cir. 2005) (Not 
Enabled). 

Interference appeal in which Rasmussen had lost the interference to SmithKline. 
The claims were drawn to methods of treating prostate cancer by administration of a 
5aR- inhibiting compound, specifically finasteride. 

The Board held that Rasmussen' s priority document failed to enable the claimed 
invention in view of The state of the art , The lack of data to demonstrate the effects 
of finasteride in treating prostate cancer. 

On appeal, Rasmussen argues that: 

1. The Board's findings regarding lack of a showing of efficacy are not relevant to a 
finding of lack of enablement, but pertains only to utility 

2. The enablement requirement of Section 1 12 does not mandate a showing of utility 
and if it does, the requirement mandates only a showing that it is "not implausible" 
that the invention will work for its intended purpose 

The court disagrees, holding that failure to disclose "how to use" may support a 
rejection under 35 USC 1 12, 1 st paragraph 

"[I]t is proper for the examiner to ask for substantiating evidence unless one with 
ordinary skill in the art would accept the allegations as obviously correct." 
Evidence of unpredictability in the art in the absence of data that resolves the 
unpredictability is often the basis for a conclusion of lack of enablement. 

5 Impax v. Aventis, 496 F.Supp.2d 428 (D. Del. 2007) (Not Enabled). 
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Claims to method of treating ALS by administering riluzole. Impax asserted 
invalidity based on prior art anticipation of Aventis patent. Aventis argued asserted 
prior art was not enabling. 

Aventis asserted that the patent discloses thousands of formula I compounds and 
numerous diseases, yielding thousands of possible combinations provides no direction 
or guidance to arrive at the claimed invention of using riluzole to treat ALS does not 
disclose any working examples of the claimed invention. 

Impax asserted that the patent includes riluzole as a formula I compound suggests that 
formula I compounds may be used to treat ALS provides some dosage information. 

Impax directs the Court to information contained in the patent to suggest that undue 
experimentation would not be required in human therapy, the compounds according 
to the invention are especially useful in the treatment and prevention of convulsive 
phenomena, schizophrenic disorders, and in particular the deficiency forms of 
schizophrenia, sleep disorders, phenomena linked to cerebral ischaemia and also 
neurological conditions in which glutamate may be implicated, such as Alzehimer's 
disease. Huntington's chorea, and ALS. 

The District Court 

"the compounds of the claimed invention are associated with the treatment of at least 
eight different diseases, and there is nothing in the patent which would lead one to 
recognize that any specific compound, let alone riluzole, would be used to treat any 
specific disease, let alone ALS." that the mere mention of riluzole was insufficient to 
put one skilled in the art in the possession of the claimed invention as is required to 
support a conclusion of enablement." 

Specification detailing extensive lists of conditions to be treated and compounds to be 
used, yielding large numbers of possible combinations may suggest lack of 
enablement of claim to specific combination in the absence of working examples and 
if evidence of unpredictability exists in the prior art 

6. Pharmaceutical Resources r. Roxane Laboratories, Inc.. 2007 WL 3151692 (Fed. 
Cir. 2007) (Not Enabled). 

Non-precedential Fed. Cir. opinion affirming the District Court finding that Par's 
patents were invalid for lack of enablement. Claims to oral pharmaceutical 
composition of megestrol acetate, choices of specific alcohols and a surfactant. 
Claim language did not limit type or amount of surfactant. 
Specification stated that invention was not limited to particular surfactants. 

Par asserted that broadest reasonable interpretation of claim did not limit type or 
amount of surfactant. 
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Par stressed unpredictability in formulation based on type and amount of surfactant 
during prosecution of patents. 

Par's expert testified to unpredictability of formulation with surfactants during 
previous trial with another litigant 

The court held the claims lacked enablement based, in part, on evidence of 
unpredictability provided previously by Par 

The court also considered the breadth of the claims, the presence of working 
examples and unsupported conclusions in declarations 

Evidence of unpredictability presented to support a conclusion of nonobviousness 
may be appropriate to support a finding of lack of enablement for at least a portion of 
the scope of the claim 

Enablement analysis of therapeutic treatment claims begins with determining the 
breadth of the claims with regard to the condition being treated. 

The compound/composition administered. 

Enablement analysis of therapeutic treatment claims continues with determination of 
the presence of any unpredictability within the state of the art with regard to the 
condition to be treated. 
The compound/composition administered 

Enablement analysis of therapeutic treatment claims finishes with the specification by 
evaluation of the presence or absence of working examples. The evaluation of any 
other evidence of record, e.g. declarations. 

Evidence of unpredictability or predictability may occur in the etiology of the 
condition/disease. Number/type of other accepted treatments. The presence or 
absence of art-recognized animal models. Manner of formulation and/or delivery 
The Examiner must weigh the evidence and provide the rationale. 

No per seniles! 

6. Rejoinder Practice 

What is "Rejoinder"? 

o The process of withdrawing a restriction requirement between an allowable 
elected invention and a non-elected invention when all claims to a non-elected 
invention depend from or otherwise require all the limitations of an allowable claim. 
Rejoined claims must still be fully examined. MPEP 821.04. 

Criteria for Distinct Inventions 
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o For restriction and examination, distinctness between related inventions requires 
that at least one invention would not have been obvious over the other. 

o For allowance, distinction between related inventions requires that claims to the 
non-elected inventions are distinct from the elected, allowable invention. 

o Rejoinder within the same statutory category of invention 
o §1.141 Different inventions in one national application. 

o Two or more independent and distinct inventions may not be claimed in one 
national application, except that more than one species of an invention, not to exceed 
a reasonable number, may be specifically claimed in different claims in one national 
application, provided the application also includes an allowable claim generic to all 
the claimed species and all the claims to species in excess of one are written in 
dependent form (§ 1.75) or otherwise include all the limitations of the generic claim. 

o Rejoinder of Processes with Allowable Product 

o In re Ochiai, 71 F.3d 1565, 37 USPQ2d 1 127 (Fed. Cir. 1995) and In re Brouwer, 
77 F.3d 422, 37 USPQ2d 1663 (Fed. Cir. 1996) addressed the issue of whether an 
otherwise conventional process could be patented if it were limited to making or 
using a nonobvious product {different statutory classes). 

o In both cases, the Federal Circuit held that the use of per se rules is improper in 
applying the test for obviousness under 35 U.S.C. 103. Rather, 35 U.S.C. 103 
requires a highly fact-dependent analysis involving taking the claimed subject matter 
as a whole and comparing it to the prior art. 

o "A process yielding a novel and nonobvious product may nonetheless be obvious; 
conversely, a process yielding a well-known product may yet be nonobvious." 
TorPharm, Inc. v. Ranbaxy Pharmaceuticals, Inc., 336 F.3d 1322, 1327, 67 USPQ2d 
1511, 1514 (Fed. Cir. 2003). 

o MPEP2121 

Eligibility for Rejoinder 

o In order to be eligible for rejoinder, a claim to a non-elected invention must 
depend from or otherwise require all the limitations of an allowable claim, 
o Claims that do not require all the limitations of an allowable claim remain 
withdrawn from consideration. 

Allowability of Rejoined Claims 

o Rejoined claims must be fully examined for patentability in accordance with 37 
CFR 1.104. 

o Double Patenting Concerns, MPEP 821.04 

o The requirement for restriction between rejoined inventions must be withdrawn. 
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o Any claims presented in a continuation or divisional application that are 
anticipated by, or rendered obvious over, the claims of the parent application may be 
subject to a non-statutory double patenting rejection if the restriction requirement has 
been withdrawn in the parent application. In re Ziegler, 443 F.2d 1211, 1215, 170 
USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01. 

Making Second Action Final 

o If rejoinder occurs after the first Office action on the merits, and if any of the 
rejoined claims are unpatentable, e.g., if a rejection under 35 U.S.C. 112, first 
paragraph is made, then the next Office action may be made final where the new 
ground of rejection was necessitated by applicant's amendment, 
o MPEP § 706.07(a). 

o Rejoinder Between Related Inventions in the same Statutory Category 

o Rejoining claims to a combination that requires all the limitations of an allowable 

subcombination 

o Rejoining claims to species which are encompassed by an allowable generic claim 
o MPEP 821.04(a) 

o An amendment presenting additional claims that depend from or otherwise 
require all the limitations of an allowable claim will be entered as a matter of right if 
the amendment is presented prior to final rejection or allowance, whichever is earlier, 
o Amendments submitted after final rejection are governed by 37 CFR 1.116; 
amendments submitted after allowance are governed by 37 CFR 1.312. 
o Rejoinder within same statutory category of invention 

o Once the elected invention is found to be allowable, an examiner should use FP 
8.45, 8.49, or 8.50 to advise applicant of the status of the other inventions. 

o If non-elected claims which depended from or otherwise required all the 
limitations of an allowable claim were cancelled by applicant and may be reinstated 
by submitting the claims in an amendment, the examiner should use FP 8.46, 8.47, or 
8.47.01 to inform applicant. 

o Note that each additional invention is considered separately, 
o When claims to one non-elected invention depend from or otherwise require all 
the limitations of an allowable claim, and claims to another non-elected invention do 
not, applicant must be advised as to which claims have been rejoined and which 
claims remain withdrawn from further consideration. 

Rejoinder within same statutory category of invention 

o Where the application claims an allowable invention and discloses but does not 
claim an additional invention that depends on or otherwise requires all the limitations 
of the allowable claim, applicant may add claims directed to such additional invention 
by way of amendment pursuant to 37 CFR 1.121. 

o Amendments submitted after allowance are governed by 37 CFR 1.312. 
o Amendments submitted after final rejection are governed by 37 CFR 1.116. 
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o Rejoining a process of making a product which requires an allowable product 
o Rejoining a process of using a product which requires an allowable product 

Applicant must elect the product invention, 
o Non-elected Products are not considered for rejoinder upon allowance of a 
process invention. 

o Allowability of a process invention does not correlate with novelty or 
nonobviousness of a product made by or used in the process. See MPEP 821.04(b). 
o Where the application as originally filed discloses the product and the process for 
making and/or using the product, and only claims directed to the product are 
presented for examination, applicant may present claims directed to the process of 
making and/or using the allowable product. 

Rejoinder Between Related Inventions of different Statutory Categories (i.e., 
"Products" and "Processes"). 

To expedite prosecution, applicants are encouraged to present such process claims, 
preferably as dependent claims, in the application at an early stage of prosecution, 
o Process claims which depend from or otherwise require all the limitations of the 
patentable product will be entered as a matter of right if the amendment is presented 
prior to final rejection or allowance, whichever is earlier. 

o If an amendment adds claims to a process invention, and the amendment includes 
process claims which do not depend from or otherwise require all the limitations of an 
allowable product, all claims directed to that newly added invention may be 
withdrawn from consideration, via an election by original presentation. 

MPEP 821.03 

o If an amendment after final rejection that otherwise complies with the 
requirements of 37 CFR 1.116 would place all the elected product claim(s) in 
condition for allowance and thereby require rejoinder of process claims that raise new 
issues requiring further consideration (e.g., issues under 35 U.S.C. 101 or 112, first 
paragraph), the amendment could be denied entry. 

o Before mailing an advisory action in the above situation, it is recommended that 
applicant be called and given the opportunity to cancel the process claims to place the 
application in condition for allowance with the allowable product claims, or to file an 
RCE to continue prosecution of the process claims in the same application as the 
product claims. 

For 371 Applications 

o If the 1 st claimed product invention does not make a contribution over the prior art 
(there are reference(s) anticipating and rendering obvious the product as broadly 
claimed), then it would be proper to group all the methods separate from the product, 
o 37 CFR 1.475(d) 
o For 371 Applications 
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o If the 1 st claimed product invention makes a contribution over the prior art (novel 
and unobvious), then it would be grouped with and examined with 1 st claimed method 
of making the product and 1 st claimed method of using the product. The second and 
subsequent methods of making or using the product may be withdrawn for lacking 
unity of invention, 
o 37 CFR 1.475(d) 

For 371 Applications 

o When all the claims to the 1 st claimed product invention all allowable, then the 
lack of unity determination would be withdrawn between the elected invention and 
any method inventions in which all claims depended from or otherwise require all the 
limitations of an allowable product claim. 

Rejoinder of Process Claims Requiring an Allowable Product, MPEP 821 .04(b) 
o Rejoinder may be appropriate when claims to an elected product are allowable 
and ALL claims to a non-elected process of making and/or using the product depend 
from or otherwise require all limitations of the allowable product claim 
o In order to retain the right to rejoinder, applicant is advised that the claims to the 
non-elected invention(s) should be amended during prosecution to require the 
limitations of the elected invention. 

o Failure to do so may result in a loss of the right to rejoinder, 
o If applicant cancels all claims to a non-elected process invention before rejoinder 
occurs, the examiner should not withdraw the restriction requirement between the 
product and process. 

o This will preserve the applicant's rights under 35 USC 121 to file divisional 
applications without being subject to non-statutory double patenting rejections. 

Double Patenting Between Product and Process Inventions 

o Where applicant voluntarily presents claims to the product and process in separate 
applications (i.e., no restriction requirement was made by the Office), and one of the 
applications issues as a patent, the remaining application may be rejected under the 
doctrine of obviousness-type double patenting. 

o Applicant may overcome the rejection by the filing of a terminal disclaimer where 
appropriate. 

o Double Patenting Between Product and Process Inventions 

o If copending applications separately present product and process claims, 

provisional obviousness-type double patenting rejections should be made where 

appropriate. 

o However, once a determination as to the patentability of the product has been 
reached any process claim directed to making or using an allowable product should 
not be rejected over prior art without consultation with a Technology Center Director. 



23 OF 27 



Customer Partnership Meeting Summary 
March 12, 2008 



EXAMPLES 

Same Statutory category 

Example 1: Genus/Species Claim (Rejoinder) 

Claim 1. (Original) A method of reducing pain by administering to a patient a 
composition comprising a compound having Formula I and a botanical extract. 
[Linking claim generic to species I, II and III] 

Claim 2. (Original) The method of claim 1, wherein the botanical extract is an 
aqueous extract of Piper mcihysliciim (kava-kava). [Species // 

Claim 3. (Withdrawn) The method of claim I, wherein the botanical extract is an 
aqueous extract of Vitis vinefera (grape) seeds. [Species II] 

Claim 4. (Withdrawn) The method of claim 1, wherein the botanical extract is an 
alcohol extract of Echinacea purpurea. [Species HI] 

Rejoinder 

o The examiner required an election of species I, II, or III. Species I was elected. 
Claims 3 and 4 are initially withdrawn from examination. Claims 1 and 2 are 
allowable. 

o Because all claims to the elected invention are in condition for allowance, the 
examiner should withdraw the election of species requirement between Species I, II 
and III. 

o The inventions defined by claim 3 and 4 should be rejoined with the invention of 
claim 1 because claim 1 is generic to Species I, II and III. 

Example 2: Genus/Species of Example 1. Genus, Linking Claim, is Not Allowable 
(No Rejoinder). 

o Species I was elected. Claim 2 is allowable, 
o Linking claim 1 is not allowable. 

o Because not all of the claims directed to the elected invention are in condition for 
allowance, rejoinder is not required. 

o Because the linking claim is rejected, the examiner is not required to examine 
second or subsequence species recited in claims 3 or 4. 

Example 3: Genus/Species claims of Example 1 plus Claim 5 (new linking claim) 
(No rejoinder) 

Claim 1. (Original) A method of reducing pain by administering to a patient a 
composition comprising a compound having Formula I and a botanical extract. 
1 1. inking claim generic to species I, II and HI] 
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Claim 2. (Original) The method of claim 1, wherein the botanical extract is an 
aqueous extract of Piper methysticum (kava-kava). [Species I] 

Claim 3. (Withdrawn) The method of claim 1, wherein the botanical extract is an 
aqueous extract of Vitis vinefera (grape) seeds. [Species II] 

Claim 4. (Withdrawn) The method of claim 1, wherein the botanical extract is an 
alcohol extract of Echinacea purpurea. [Species III] 

Claim 5. (Original) A method of curing cancer by administering to a patient a 
composition comprising a compound having Formula I and a botanical extract. 
[Linking claim generic to species I, II and III] 

o An election of species I, II, or III is required; species I was elected, 
o Claims 1, 2 and 5 read upon the elected invention, 
o Claims 1 and 2 are allowable. 

o Claims 3 and 4 recite all the limitations of allowable claims. 

o However, claim 5 is rejected under 112, l sl because the specification has not 

enabled "curing cancer." 

o Because not all claims directed to the elected invention are in condition for 
allowance, the examiner is not required to rejoin claims 3 and 4. 

Oij i < 

Example 4: Two statutory classes (Rejoined). 

Claim 1. (Original) A composition comprising an alcohol extract of Vitis vinefera 
(grape) seeds. 

Claim 2. (Original) A method of treating diabetes by administering composition 
comprising an alcohol extract of Vitis vinefera (grape) seeds. 

Claim 3. (Original) A method of treating diabetes by administering composition 
comprising an extract of Vitis vinefera (grape) seeds and an alcohol extract of Piper 
methysticum (kava-kava). 

o The examiner required restriction between product (composition) Invention 
Group I (claim 1) and process invention Group 2 (claim 2 and 3). 

o Applicant elected Group I and amended claim 3 to the following: 

Claim 3. (Amended) A method of treating diabetes by administering composition 
comprising an alcohol extract of Vitis vinefera (grape) seeds and an alcohol extract of 
Piper methysticum (kava-kava). 
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o After claim 1 is determined to be allowable, the examiner should withdraw the 
restriction requirement. 

o Claims 2 and 3 should be rejoined with claim 1 (see MPEP 821.04(b), FP 8.42, 
8.43)). 

Example 5: Two statutory classes (Not Rejoined). 

Claim 1. (Original) A composition comprising an alcohol extract of Vitis vine/era 
(grape) seeds. 

Claim 2. (Original) A method of treating diabetes by administering composition 
comprising an alcohol extract of Vitis vinefera (grape) seeds. 

Claim 3. (Original) A method of treating diabetes by administering composition 
comprising an extract of Vitis vinefera (grape) seeds and an alcohol extract of Piper 
methysticum (kava-kava). 

o After claim 1 is determined to be allowable, the examiner should NOT withdraw 

the restriction requirement. 

o Claim 2 should not be rejoined. 

o Applicants may file claims 2 and 3 in a divisional application without being 
subject to double patenting rejections. 

Example 6: Two statutory classes (Not Rejoined) 

Claim 1. (Original) A composition comprising an alcohol extract of Vitis vinefera 
(grape) seeds. 

Claim 2. (Original) A method of treating diabetes by administering composition 
comprising an alcohol extract of Vitis vinefera (grape) seeds. 

o The examiner required restriction between the product of Group I (claim 1) and 

Process of Group II (claim 2). 

o Applicants elected to Process of Group II. 

o Examiner finds Group II allowable. 

o The examiner is not obligated to rejoin a product with an allowable process, 
o Patentability of a process does not correlate with novelty and non-obviousness of 
a product used in that that process, 
o Importance of a Clear Record 

o A clear and detailed record of the restriction requirement provides a clear 
demarcation between restricted inventions. 

o Applicants have adequate notice regarding the inventions subject to restriction, 
o If applicants seek relief from a restriction requirement by petition, a clear record 
simplifies the petition decision process. 
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o An examiner/court can determine whether inventions claimed in a continuing 
application are consonant with the restriction requirement and therefore subject to the 
prohibition against double patenting rejections under 35 U.S.C. 121. 

Geneva Pharms. Inc. v. GlaxoSmithKline PLC, 68 USPQ2d 1865, 1871 (Fed. Cir. 
2003). 

Switching Inventions after Election 

o Applicant is generally not permitted to switch to claiming a different invention 
after a first action on the merits. 

o Cancellation of all claims drawn to an elected invention and presentation of 
claims drawn to a non-elected invention is non-responsive. Applicant given one 
month or 30 days to file a responsive amendment. 

o An RCE may not be used as a matter of right to switch to an invention which is 
independent or distinct from the invention examined previously, 
o MPEP 819 and 821.03 

Constructive Election by original presentation. 

o Claims added after an Office action should be withdrawn as non-elected by 
"original presentation" ONLY if those claims are drawn to an invention that is 
independent or distinct from the invention examined on the merits, 
o Where applicant presents claims that could not have been restricted from the 
claims drawn to other elected invention had they been presented earlier, the newly 
added claims (if entered) must be examined on the merits. 



• At the end of each meeting, the Group Director solicits topics for future meetings; 
every attendee has the opportunity to request a future topics. If there are topics that 
you would like the UPSTO to address, please email John Calve 
(JCalve Patents @ verizon. net ), (202)-483-6482 of the Biotechnology Committee. If 
you have a specific question about an upcoming topic that you would like me to ask 
the presenter, please let me know. 

• Alternatively, Cecilia Tsang (571-272-0562; cecilia.tsang@uspto.gov) or Group 
Directors of Technology Center 1600 can be emailed: George Elliot, John LeGuyader 
and Bruce Pvisliuk. 

• The next meeting is expected to occur in March of 2008. 

Notes prepared by John N. Calve, Esq., Biotechnology Subcommittee on USPTO issues. 
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quoted statement by Walter C. McCrone [2] that 'Those who study 


organic and inorganic, can crystallize m dillerent crystal forms orpoly- 
i morphs. In fact, the more diligently any system is studied the larger 
the number of polymorphs discovered." On the other hand, one can 
; take comfort from the fact that some important pharmaceuticals have 
been in use for many years and have, at least until now, exhibited only 
ffi one stable form. Indeed, it seems to this author that there must be partic- 
;1 ular bonding arrangements of some molecules that are so favorable 
'-, energetically as to make alternate arrangements unstable or nonisolat- 
es In the future, computer programs using force-field optimization 
5 should be perfected to the point where it will be possible to predict, 


with confidence, that a particular crystalline packing arrangement is 
A the most stable that is likely to be found. These programs also may 
3 make it possible to predict how many alternate airangements having 
somewhat higher energy can potentially be isolated [3,4]. Until that 
} time, the developmental scientist is handicapped in attempting to pre- 
dict how many solid forms of a drug are likely to be found. The situa- 
tion is further complicated by the phenomenon of ' 'disappearing poly- 
morphs" [5], or metastable crystal forms that seem to disappear in 
* favor of more stable ones. 

Some polymorphs can be detected, but not isolated. Hot stage 
microscopy has been used extensively to study polymorphic transfer- 
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1. METHODS EMPLOYED TO OBTAIN UNIQUE i 
POLYMORPHIC FORMS 

often can provide some distinct advantages in particular applicat: 
The metastable solid may be preferred in those instances where abj 
tion of the drug is dissolution rate dependent. The stable phase 
be less susceptible to chemical decomposition and may be the 
form thai in be used pensi 1 i i i i Often a metasl 

i l\ si ible 1 i iii 1 1 i ■ 


such as powder flow characteristics, compressibility, filterability, oi 
groscopicity, may dictate the use of one polymorph in preferenc 
another. In other cases, a particular form may be selected becaus 
the high reproducibility associated with its isolation in the synt 
procedure. 

It is esseuli to ascertain \ i 1 i il i 1 
results from a synthetic procedure is thermodynamically stable be 
conducting pivotal trials, since a more stable form may be obta 
subsequently, and it may be impossible to produce the metastable : 
in future syntheses. Conversion from one polymorph to another 
occur during processing or upon storage. An additional incentivi 
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